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EVH  9*5 n 


PREFACE. 


The  arrangement  of  T'A^  American  Ephemcris  adopted  in  the  volume  for  the 
year  1882,  and  explained  in  the  Appendix  to  that  volume,  has  been  continued 
without  radical  change  to  the  present  time. 

The  additions  then  made  comprise  more  complete  data  for  eclipses  of  the  sun, 
diagrams  showing  the  configurations  of  the  satellites  of  Jupiter,  data  respecting 
the  disks  of  Mercury  and  Venus  for  the  reduction  of  meridian  and  photometric 
observations,  and  diagrams,  with  tables,  for  identifying  any  known  satellites  of 
other  planets.     The  work  is  divided  into  three  parts,  as  follows:  — 

Part  I,  Eplicmeris  for  the  Meridian  of  Greetnvich^  gives  the  geocentric  and  heli- 
ocentric positions  of  the  major  planets,  the  Ephemeris  of  the  Sun,  and  other 
fundamental  astronomical  data  for  equi-distant  intervals  of  Greenwich  mean  time. 

Part  II,  Ephemeris  for  the  Meridian  of  Washington^  gives  the  ephemerides  of 
the  fixed  stars,  sun,  moon,  and  major  planets  for  transit  over  the  meridian  of 
Washington.  The  mean  places  of  the  fixed  stars  and  the  data  for  their  reduc- 
tion are  also  included  in  this  part.  The  list  of  mean  and  apparent  places  of 
fixed  stars  has  been  greatly  enlarged,  for  the  convenience  of  field-astronomers. 

Part  III,  Phenomena^  contains  predictions  of  phenomena  to  be  observed,  with 
data  for  their  computation.  Washington  mean  time  is  used  in  this  part  except 
in  a  few  cases,  notably  that  of  eclipses,  where  Greenwich  mean  time  was  judged 
more  convenient. 


SIMON   NEWCOMB, 

Professor  U.  S.  Nav)\  Superintendent. 


Washington,  March^  ^893. 
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CORRECTIONS. 


Ephemeris  for  iSgj. 


Page. 


446.  Occultation  of  B.  A.  C.  3206,  April  23,  Immersion, 

for 

13"  18™ 

read 

IS**  13™ 

Emersion, 

for 

I3»i  igm 

read 

X4»'  18™ 

Duration, 

for 

I>«    o"' 

read 

jh     jm 

495,  Examples, 

for 

21.0795 

read 

21.09532 

for 

2xb  4n«  46«.I4 

read 

2ih  ^m  43«.i6 

Ephemeris  for  18^4.     (First  Edition  only,) 


4x9,  Greatest  Ltbration  of  Moon, 
488,  Feb.  5.   J    0    D . 

488,  June  20.  9  Gr.  Hel.  Lat. 

489,  July  2,  0  in  Aphelion, 
489,  July  30,  9  Stationary, 
489.  Sept.  X7,  a   V  0. 
489,  Nov.  II, 
489,  Dec.  12. 

509-511.  Omit  all  relating  to  Annular  phase 
522.  line  7, 


for 

Jan.  25«»  6»'  aS" 

for 

^    ~2«5' 

for 

20**  16**    2"* 

/<"- 

2<*  \^  14™ 

for 

30^  15**  30"« 

for 

\^^  i8»'  26" 

for 

6    9   0 

for 

i   U   li 

IldSXS. 

for 

o".3i 

read 

Jan.  25''  17''  20* 

read 

9    4-2«5' 

read 

I9«»  16**    2" 

read 

2**  I2*»  14"" 

read 

so**  lo**  3o"» 

read 

7«*  18"  26'» 

read 

6    9    § 

read 

c5   2X   D 

r^a^ 


o".28 


Ephemeris  for  rSgS-     {First  Edition  only.) 


2ho.  Independent  Star  Numbers, 

414.  Solar  Eclipse  of  Sept.  3. 

415,  Solar  Eclipse  of  Sept.  z8. 


418.  Solar  Eclipse  of  Sept.  18. 


for  3".  07  26 1 

Total  eclipse  begins  3'^  16^  6'".4 

Eclipse  begins  in  long.      167°    4'. 8  W., 
Greatest  Eclipse  in  long.  169''  i3'.9  E. 
Eclipse  ends  in  long.  47^  42'.8  W. 

The  values  of  fi  should  be  increased  by 
In  the  chart  of  this  eclipse  the  diagram  should  be  28^  35'  further  to  the 
489,  Insert  October  25**  i8*».  9  greatest  brilliancy. 


489.  Nov.  8'«  14" 

493,  Longitude  of  Tokio. 


for 

for 

for 
493,  Longitude  of  West  Point,  for 

502,  line  3,  for 

505,  line  48,  Omit  the  words  "and  a  transit  of  Mercury." 
516.  line  15,  for  J:     4'".707 

521.  line  7.  fr  o".3i 

521,  Sirius  1896.0  ^o  for  -f    0^.083 


—  i6»«  14"'  i9*.85 

—  ix»»    6"'    T'%1 

—  4"55"'5or55 
2966 


read 

3».07263 

read 

y\   lyh  5.11^ 

read 

164**  20  . 1  E. 

read 

140°  38 '9  E. 

read 

76°  i7'.8  W. 

28»  35' 

west. 

read 

4 

read 

—   i4*'  27"'  xo^.o 

read 

—     9''  1 8"'  58*  0 

read 

+     4"  55"'  50  5 

read 

2877 

read 

±   M'"707 

rend 

o".28 

read 

+  o*.o9a 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 
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CHRONOLOGICAL  ERAS. 

THE  YEAR    1896,  WHICH   COMPRISES  THE    LATTER   PART  OF   THE   190TH   AND   THE   BEGINNING  OF   THE   laiST 
YEAR    OF    THE    INDEPENDENCE    OF   THE    UNITED    STATES    OF    AMERICA,    CORRESPONDS    TO — 

The  year  6609  of  the  Julian  Period; 

7404-7405  of  the  Byzantine  era,  the  year  7404  commencing  on  September  1st; 
5656-5657  of  the  Jewish  era,  the  year  5657  commencing  on  September  8th, 

or,  more  exactly,  at  sunset  on  September  7th; 
2649  since  the  foundation  of  Rome,  according  to  Varro; 

2643  since  the  beginning  of  the  era  of  Nabonassar,  which  has  been  assigned 
to  Wednesday,  the  26th  of  February  of  the  3967th  year  of  the  Julian 
Period;  corresponding,  in  the  notation  of  chronologists,  to  the  747th; 
and,  in  the  notation  of  astronomers,  to  the  746th  year  before  the  birth  of 
Christ; 
2672  of  the  Olympiads,  or  the  fourth  year  of  the  668th  Olympiad  commencing 
in  July,  1896,  if  we  fix  the  era  of  the  Olympiads  at  775  J4  years  before 
Christ,  or  near  the  beginning  of  July  of  the  year  3938  of  the  Julian 
Period; 
2208  of  the  Grecian  era,  or  the  era  of  the  SELEUCiDiB; 
161 2  of  the  era  of  Diocletian; 

2556  of  the  Japanese  era  and  to  the  29th  year  of  the  period  entitled  "Meiji." 
The  year  131 4  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on  the  12th  day 
of  June,  1896. 

The  first  day  of  January  of  the  year  1896  is  the  2,413,560th  day  since  the  commencement 
of  the  Julian  Period. 
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<< 


CHRONOLOGICAL    CYCLES. 


Dominical  Letter    . 

.    E  D 

Solar  Cycle 

Epact 

15 

Roman  Indiction 

Lunar  Cycle  or  Golden  Number 

.        16 

Julian  Period  . 

9 
•  6609 
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SYMBOLS  AND  ABBREVIATIONS. 


SIGNS  OF  THE  PLANETS,  ETC. 


O  The  Sun. 

3)  The  Moon. 

^  Mercury. 

9  Venus, 

e  The  Earth. 


Mars. 

Jupiter. 

Saturn. 

5 

Uranus. 

w 

Neptune 

SIGNS  OF  THE  ZODIAC, 


Spring 
Signs. 

Summer 
Signs. 


I 

2 

3 

4 
5 


V  Aries. 

8  Taurus, 

n  Gemini. 

25  Cancer. 

SI  Leo. 

»»R  Virgo. 


Autumn 
Signs. 

Winter 
Signs. 


7. 

8. 


/ 


X 


Libra. 

Scorpius. 

Sagittarius. 

Capricornus. 

Aquarius. 

Pisces. 


ASPECTS. 


i  Conjunction,  or  having  the  same  Longitude  or  Right  Ascension, 
n  Quadrature,  or  differing  90°  in  Longitude  or  Right  Ascension. 
S     Opposition,    or  differing  180°  in  Longitude  or  Right  Ascension. 


ABB  RE  VIA  TIONS, 


S2 

Ascending  Node. 

•Q 

Descending  Node. 

N. 

North. 

S  . 

South. 

E. 

East. 

W. 

West 

o 
t 

h 
m 


Degrees. 
Minutes  of  Arc. 
Seconds  of  Arc 
Hours. 

Minutes  of  Time. 
Seconds  of  Time. 


EPH  96      -VTTI 


PARTI 


ASTRONOMICAL    EPHEMERIS 


FOR    THB 


MERIDIAN  OF  GREENWICH 


EPH  96 


JANUARY,  1896. 


AT  GREENWICH  APPARENT  NOON. 


Wed. 
Thur. 
Frid. 

Sat. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SC/N. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SC/N. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Mon. 

Tues. 
Wed. 
Thur. 
Frid. 

Sat. 


§ 


>% 

Q 


I 

2 

3 

4 

5 
6 


7 
8 


lO 

II 

12 

13 

15 

i6 

17 
i8 

19 

20 
21 

22 
23 

24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


Apparent 
Right  Ascensioo. 


h      m        ■ 

8  46  15.62 

8  50  40.43 

8  55  4.91 

8  59  29.02 

9  3  5274 
9  8  16.04 


9  12 

9  17 
9  21 


38.89 

1.26 

23.14 


9  25  44.49 
9  30  5-29 
9  34  25.51 

9  38  4512 
9  43  4- 10 
9  47  22.44 

9  51  40.09 

9  55  5704 
20  o  13.28 

20  4  28.77 
20  8  43.50 
20  12  57.47 

20  17  10.65 
20  21  23.03 
20  25  34.60 

20  29  45.36 

20  33  553^ 
20  38  4.43 

20  42  12.72 
20  46  20.20 
20  50  26.85 
20  54  32.68 


Diff.  for 
I  Hour. 


■ 
z  1.040 

11.027 

ZI.012 

10.996 
10.979 
10.961 

ZO.942 
10.922 
10.901 

10.878 
10.854 
10.830 

10.804 
10.777 
10.749 

10.721 
10.691 
ZO.661 

10.630 
10.598 
10.565 

10.532 

10.499 
10.465 

XO.431 

10.397 
10.363 

10.329 
X  0.294 
X  0.260 
X0.226 


20  58  37.70  I  IO.X92 


Apparent 
Declination. 


// 


S.  23  I  43.2 

22  56  36.7 
22  51   2.8 

22  45   1.6 

22  38  33-4 

22  31  38.2 

22  24  16.2 
22  16  27.7 
22   8  12.9 

21  59  32.1 

21  50  25.4 
21  40  53.1 


Difif.  for 
I  Hour. 


+12.17 

13-34 
14.48 

+15.61 
X6.74 
17.86 

+18.97 
20.07 
21. z6 

+22.24 
23.31 

2437 


21  30  555    +2542 


21  20  33.0 
21    9  45-7 


26.45 
27.48 


20  58  34.1  +28.49 
20  46  58.5  \  29.48 
20  34  59.2      30.45 

20  22  36.5  +31.42 
20  9  50.9  I  32.37 
19  56  42.6  I    33.31 

19  43  12.2  +34.23 
19  29  19.8      35.13 


19  15    5-9 


36.01 


19    o  31.0    +36.89 

18  45  35-3  I    37.75 
18  30  19.2  '    38.59 

18  14  43.1  +39.41 

17  58  47-4  40.22 

17  42  32.4  41.01 

17  25  58.6  4X.79 

S.  17    9    6.3    +42.56 


Semi- 
diameter. 


6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 
6 


»» 


8.42 
8.42 
8.41 

8.40 
8.38 

8.35 

8.32 
8.28 
8.24 

8.19 
8.14 
8.09 

8.03 

7-97 
7.90 

7.83 
7.76 
7.68 

7.60 
7.52 
7-43 

7-34 
7.24 

7.13 

7.02 
6.91 
6.79 

6.67 

6.54 
6.40 

6.26 
6. 1 1 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


71.07 
71.02 
70.97 

70.92 
70.86 
70.80 

70.74 
70.67 
70.60 

70.52 

7P-44 
70.36 

70.28 
70.19 
70.10 

70.01 
69.91 
69.81 

69.71 
69.61 
69.51 

69.40 
69.30 
69.19 

6g.o8 
68.97 
68.86 

68.75 
68.63 
68.52 
68.40 

68.29 


Equation  of 

Time, 

to  be 
Added  to 
Apparent 

Time. 


m        8 

3  39.58 

4  7.76 

4  3561 

5  3.08 

5  3017 

5  56.84 

6  23.05 

6  48.80 

7  1405 


8  49.54 

9  11.90 
9  3362 

9  5465 
o  14.99 
o  34.61 

0  53-49 

1  11.62 

I  28.99 


45-56 

1.34 

16.32 

30.48 

4383 
2  56.36 


I 
2 
2 

2 
2 


3 
3 


8.07 
18.95 


3  29.02 
3  38.27 


Diff.  for 
z  Hour. 


■ 
1. 180 

I.X67 
1.153 

X.137 
1. 120 

1. 102 

1.083 
1.062 
1.04 1 


7  38.78      1. 019 

8  2.95  I    0.995 
8  26.54  I    0.971 


0.945 
0.9x8 

0.890 

0.862 
0.832 
0.802 

0.771 

0.739 
0.707  I 

0.674 
0.64X 
0.607 

0.573 

0.539  , 
0.505 

0.47X 

0.437 
0.402 

0.368 


3  46.70  i    0.334 


NoTS.^The  mean  time  of  semidiameter  passing  may  be  found  by  subtracting 
TIm  tiipi  +  prefiied  to  the  hourly  change  of  declination  indicates  tba 


o*.i9  from  the  sidereal  time, 
south  declinations  are  deci  easing. 


II. 


JANUARY,  1896. 


AT  GREENWICH  MEAN  NOON. 

1 

1 

THE 

• 

SUN'S 

1 

•3 

o 

Q 

4 

§ 

X 

« 
•s 

O 

Q 

Equation  of 
Time, 
to  be 

Subtracted 
from 

Mean  Time. 

* 

Diff.  for 
z  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 

Diff.  for 
I  Hour. 

Apparent 
Declination. 

Diff.  for 
I  Hour. 

Wed. 

Thur. 
Frid. 

I 
2 

3 

h     m        8 
18   46    14.94 
18   50   39.67 

18  55    4.07 

s 
11.037 

11.024 

ZI.009 

S.  23     I  44.0 

22  56  37-7 
22  51     3.9 

m 
+  12.19 
1333 

M'47 

m        8 

3  3951 

4  7.68 

4  35.52 

■ 
1. 180 

I.167 

I.X52 

h      m        ■ 
18   42    35.43 

18   46   31.99 

18   50   28:55 

Sat 
■  SUN. 
Mon. 

4 

5 
6 

18    59    28.10 

19     3  5173 
19    8  14.95 

10.993 
10.976 
10.958 

22  45     3.0 

22  38  34-9 
22  31  40.0 

+15.60 
16.73 
17.85 

5     2.99 
5  30.06 
5  56.72 

1.136 
Z.ZX9 
1.102 

18   54   25.11 

18  58    21.67 

19  2    18.23 

Tues. 
1  Wed. 

7 

8 

19  12  37.72 
19  17     0.02 

10.939 
XO.919 

22  24  18.3 
22  16  30.0 

+X8.96 
20.06 

6  22.94 
6  48.68 

1.082 
X.062 

19    6  14.78 

19    10    11.34 

,  Thur. 

9 

19  21  21.83 

XO.898 

22     8  15.5 

21.15 

7  13.92 

1.04 1 

19    14      7.90 

Frid. 
Sat. 

SUN. 

lO 

II 

12 

19  25  43.11 
19  30     3.83 

19  34  23.99 

10.876 
10.852 
10.827 

21  59  34-9 
21  50  28.5 

21  40  56.6 

+22.23 
23.30 
24.36 

7  38.64 

8  2.81 
8  26.41 

1. 019 

0.995 
0.971 

19    18      4.46 
19    22       1.02 

19  25  57.58 

Mon. 
Tues. 

Wed. 

1 

13 
14 
15 

19  38  43-54 
19  43     2.45 
19  47  20.73 

10.80X 
XO.774 
XO.747 

21  30  59.3 
21  20  37.1 
21     9  50.2 

+25.41 
26.44 
27.46 

8  49.40 

9  11.76 

9  33.48 

0.945 
0.918 
0.890 

19    29   54.14 
19    33    50.69 

19  37  47.25 

■  Thur. 
Frid. 
Sat. 

i6 

17 

i8 

19  51  38.32 

19  55  55-22 

20  0  11.40 

10.7x9 
10.689 
10.659 

20  58  38.9 
20  47     3.6 
20  35     4.6 

+28.47 
29.46 
30.44 

9  54.51 
10  14.85 

10  34.47 

0.862 
0.832 
0.802 

19  41  43.81 

19  45  4037 
19  49  36.93 

SUN. 

Mon. 

Tues. 

19 

20 
21 

20     4  26.84 
20     8  41.53 
20  12  55.45 

10.628 
X  0.596 
X0.564 

20  22  42.3 
20     9  57.0 
19  56  49.0 

+31.41 
32.36 
33-30 

10  53-35 

11  11.49 
II  28.85 

0.77  X 

0.740 
0.707 

19  53  33.48 

19  57  30.04 

20  I  26.60 

Wed. 
Thur. 
Frid. 

22 

23 

24 

20  17     8.58 
20  21  20.92 
20  25  32.46 

10.531 
10.497 

X0.464 

19.43  18.9 
19  29  26.9 

19  15  13-4 

+34.22 
35.12 
36.00 

"  45.43 
12     1. 21 

12  16.19 

0.674 

0.641 
0.607 

20     5  23.16 
20    9  19.71 
20  13  16.27 

Sat. 

SUN. 

Mon. 

25 
26 

27 

20  29  43.19 

20  33  53- 10 
20  38     2.19 

X0.430 
X0.396 
10.362 

19     0  38.7 

18  45  43-3 
18  30  27.6 

+36.88 

37-73 
38.57 

12  30.36 

12  43.71 
12  56.25 

0.573 

0.539 
0.505 

20  17  12.83 
20  21     9.39 
20  25     5.94 

Tues. 
Wed. 
Thur. 
Frid. 

28 
29 

30 

31 

20  42  10.46 
20  46  17.91 
20  50  24.54 
20  54  30.36 

* 

10.327 
X0.293 
10.259 
10.225 

18  14  51.8 

17  58  56.4 
17  42  41.7 

17  26     8.2 

+39-39 
40.21 

41.00 

41.78 

13     7-96 
13  18.86 
13  28.93 
13  38.19 

0.471 

0.437 
0.403 

0.369 

20  29     2.50 
20  32  59.06 
20  36  55.61 
20  40  52.17 

Sat 

32 

20  58  35.36 

10. 191 

Q  noon  may 
;  hourly  rha 

S.  17     9  16. 1 

be  assumed  the  sam 
iDKe  of  der]in.uion  i 

+42.55 

e  as  that  for 
ndicates  tha 

13  46.63 

apparent  noon 
t  south  decline 

0.335 

• 

itions  are 

20  44  48.73 

Note,-  T 

Tl 

be  siK 
decrc 

iiidiameter  for  mea 
n  -f  pretixed  to  tb< 
iasing. 

Diff.  for  I  Hour.    , 
+9*8565. 
(Table  HI.) 

JANUARY,  1896. 


III. 


1 

AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

Day  of  the  Month. 

« 

>• 
« 
•2 

0 

ft 

Q 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.for 
X  Hour. 

Mean  Time 

of 

Sidereal  Noon. 

TRUE  LONGITUDE. 

Dtff.  for 
z  Hour. 

LATITUDE. 

X 

A' 

•              f         '            H 

*      ** 

w 

•» 

h     m        ■ 

1 

I 

,      2 

3 

I 
2 

3 

280       38             7.5 

281  39  16.0 

282  40  24.6 

38  0.3 

39  8.6 

40  17.0 

152.85 

152.86 
152.86 

+  0.57 
0.46 

0-34 

9.9926500 
9.9926507 
9.9926542 

-  0-3 

+  0.9 

2.0 

5  16  32.57 
5  12  36.65 

5     8  40.74 

4 

5 
6 

4 

5 
6 

283  41  33-3 

284  42  42.1 

285  43  511 

41  25.5 

42  34-1 

43  42.9 

152.86 

152.87 

152.88 

+  0.20 
+  0.07 
—  0.06 

9.9926605 
9.9926696 
9.9926812 

+  3.1 
4-2 
5-3 

5     4  4483 
5    0  48.92 

4  56  53-00 

7 
8 

9 

7 

8 

9 

286  45     0.2 

287  46     9.4 

288  47  18.7 

44  51-8 
46    0.8 

47    lO.O 

152.88 
152.89 
152.89 

—  0.18 
0.28 
0.36 

9.9926952 
9.99271 14 
9.9927299 

+  6.3 
7.2 
8.1 

4  52  5709 
4  49     1. 18 

4  45     5-27 

II 

13 

10 
II 
12 

289  48  28.0 

290  49  37.1 

291  50  46.1 

48  19. 1 

49  28.0 

50  36.8 

152.88 
152.88 

152.87 

—  0.42 
0.44 

0-43 

9.9927504 
9.9927729 
9.9927972 

+  9.0 

9.8 

10.5 

4  41     9.35 
4  37  13-44 
4  33  17-53 

13 
15 

13 
14 
15 

292  51   54-9 

293  53     3-4 

294  54  1 1-4 

51  45-4 

52  53-8 
54     1-6 

152.86 

152.84 

152.82 

-0.39 
0.32 
0.24 

9.9928232 
9.9928509 
9.9928802 

+11. 2 
11.9 
12.5 

4  29  21.62 
4  25  25.70 
4  21  29.79 

i6 

17 
,  i8 

16 

17 
18 

295  55  190 

296  56  25.8 

297  57  32.0 

55  90 

56  15.6 

57  21.6 

152.80 

152.77 
152.74 

—  0.12 

0.00 

+  0.13 

9.9929109 

99929433 
9.9929774 

+13. 1 
13.8 
14.6 

4  17  33.88 

4  13  37-97 
4    9  42.06 

1  19 

20 
21 

19 
20 

21 

298  58  37.4 

299  59  419 
301     0  45.4 

58  26.8 

59  311 
0  34-5 

152.70 
152.67 
152.63 

+  0.26 
0.38 
0.48 

9-9930132 
99930508 
9.9930902 

+15-3 
16.0 

x6.8 

4    5  46.14 
4     I  50-23 
3  57  54.32 

22 

23 
24 

22 

23 

24 

302  I  47.9 

303  2  49.3 

304  3  49.6 

1  36.8 

2  38.0 

3  38.2 

152.58 
152.54 

152-49 

+  0.56 
0.62 
0.66 

99931315 

9-9931750 
9.9932206 

+17-7 
18.6 

19.5 

3  53  58.41 
3  50     2.50 
3  46    6.58 

25 
26 
27 

25 
26 

27 

305  4  48.8 

306  5  46.9 

307  6  43.9 

4  37.2 

5  35- 1 

6  31.9 

152.44 
152.40 

152.35 

+  0.66 
0.64 
0.59 

9.9932687 

9-9933191 
9-9933719 

+20.5 

21-5 

22.5 

3  42  10.67 

3  38  1476 
3  34  18.85 

28 
29 

30 
31 

28 
29 

30 
31 

308  7  39.9 

309  8  34.7 

310  9  28.5 

311  10  21.3 

7  27.7 

8  22.4 

9  16.1 
10    8.7 

X52.3I 
152.27 

152.22 

152.18 

+  0.50 
0.40 
0.28 
0.15 

9.9934272 

99934853 
99935458 
9.9936089 

+23-6 
24.6 

25.7 
26.8 

• 

3  30  22.94 
3  26  27.03 
3  22  31,12 
3  18  35-21 

32 

32 

312  II   13.2 

II     0.5 

152.14 

-1-  O.OI 

9-9936745 

+27.9 

3  14  3930  ' 

NOTI 

t.— The  1 
equ 

lumbers  in  column  X 
inoz  of  January  i*jo. 

correspond  to  I 

the  true  eqi 

iinoz  of  the  date;  in  column  A'  t< 

0  the  mean 

Diff.  for  I  Hour, 
— 9».8296. 
(Table  IL) 

IV. 


JANUARY,  1896. 


GREENWICH  MEAN  TIME. 


THE  MOON'S 


i 

o 
6 


m 
Q 


SEMIDIAMBTBR. 


HORIZONTAL  PARALLAX^ 


UPPER  TRANSIT. 


AGE. 


I 

a 
3 

4 

5 
6 


7 
8 


ID 
II 
12 

13 

M 
15 

i6 

17 

i8 

20 
21 

22 
23 

«4 

25 
26 

27 

28 
29 
30 

31 

32 


Noon. 


6 
6 


6 

6 


5 
5 
5 

5 

4 
4 

4 
4 
4 

4 
5 
5 


6 

6 


8.4 
14.9 
18.4 

18.9 
16.8 
13.7 

71 
0.7 

53-7 

46.4 
38.8 


6 
6 

5 

5 
5 

5  311 


23.2 

15-3 
7.6 

0.6 

54-6 
49-9 

47.2 
46.7 
48.8 

53-7 

1-4 
1 1-7 


Midnight 


Noon. 


24-3 

38.4 

5  53-2 


7-4 

19.6 


6  28.5 
6  33.4 


16  33.7 


6 
6 


12.0 
17.0 
19.0 

18.1 

150 
6  10. 1 


6 
6 


6 
5 


5 
5 


4 
4 


4 
4 


4 
5 


4.0 

57-3 
50.1 

42.6 

350 
27.1 


5  192 
5  "4 
5    4-0 


57-4 
52.0 

48.3 

46.7 

47-4 
50.9 

57'^ 

6.3 

17.8 


31.2 
45.8 
6    0.5 


6  13.8 

6  24.5 

6  315 

6  34.1 


16  32.3 


59  7.6 
59  31.5 
59  44-2 

59  46.0 

59  38.3 
59  23.2 

59  2.9 
58  39-2 
58  13.6 

57  46.7 
57  i8-9 
56  50.4 

56  21.4 

55  52.4 
55  24-4 

54  58-5 
54  36.3 
54  19-3 


54 

54 
54 


9-3 
7.6 

153 


54  33-3 

55  1-5 

55  39-4 

56  25.6 

57  175 

58  11.8 

59  3-8 

59  48.6 

60  21.5 
60  39.2 

60  40.5 


DilLfor 
z  Hoar. 


+I.2I 

0.76 

+0.30 

-O.X3 
a48 
0.75 

-0-93 
X.03 

i.xo 

-1.14 
x.z8 
X.20 

-x.ai 
x.20 
X.X3 

0.83 
0.57 

-0.25 

-H).X2 
0.53 

fO.96 
1.38 
X.76 

+2.06 
2.24 
2.24 

•f2.04 

1.64 

1.07 

+0.40 

-0.28 


Midnight 


59  20.9 
59  39-2 
59  464 

59  43.2 
59  31-6 
59  136 

58  514 
58  26.6 

58    0.3 

57  32.9 
57  4-7 
56  35-9 

56  6.9 
55  38.2 
55  "I 

54  46-8 
54  27.0 
54  13-3 

54  7.3 
54  10.2 
54  23.0 

54  46.1 

55  19.3 

56  1.6 

56  51-0 

57  44-7 

58  38.4 

59  27.4 

60  6.8 

60  32.4 
60  41.9 

60  35.2 


DifLfor 
z  Honr. 


Meridian  of 
Greenwich. 


4-1.00 

0.53 

40.08 


0.63 
0.85 


1.07 

X.X2 

-x.x6 

X.ZQ 
X.3X 

-X.2I 

I.X7 
X.08 

-0.93 

0.71 
0.42 

-0.07 
+0.32 

0.75 

+z.x8 
1.58 
1.93 

+2.16 
2.26 
2.17 

+1.87 

1-37 
0.74 

+0.05 


h        m 

13  139 

14  10.8 

15    4-2 

15  54-5 

16  42.9 

17  30.8 

18  19.6 

19  10.4 

20  3.9 

21  0.1 

21  57-7 

22  55.0 

23  49-8 
6 

0  41.0 

1  28.3 
a  11.9 

2  52.9 


3 

4 
4 

5 
6 


7 
8 


32.2 

II.O 

50.4 

31.6 

15.8 
4.0 

56.9 
54-2 
54-6 
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I  Hoar. 


10    55.7 

12  51.6 

13  44.9 


-0-59  I    14  35-9 


m 

2.45 
2.30 

a.15 

3.05 
3.00 
S.OO 

2.07 

2. 17 
2.29 

2.38 
a.41 

2-35 
2.22 

2.05 

Z.89 
Z.76 
1.66 

Z.62 

1.62 
1.67 

1.77 
1.92 
2.10 

2.30 
2.47 

2-55 

2.53 
2.42 

2.28 

2.16 

2.09 


Noon. 


d 
16.2 

17.2 

18.2 


19.2 
20.2 
21.2 

22.2 
23.2 
24.2 

25.2 
26.2 
27.2 

28.2 

29.2 

0.6 

1.6 
2.6 
3.6 

4.6 

5.6 
6.6 

7.6 
8.6 
9.6 

10.6 
11.6 
12.6 

13.6 
14.6 
15.6 
16.6 

17.6 
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V. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right 
Ascension. 


Diff.for 
z  Minute. 


Declination. 


Diif .  for 
X  Minute. 


Hour. 


Right 
Ascension. 


Diff.  for 
z  Minute. 


Declination. 


Diff.  for 
z  Minute. 
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4 
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6 
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8 

9 

10 

II 

12 

13 
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17 
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21 
22 

23 


O 
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2 

3 

4 
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6 
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8 

9 

lO 

II 
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i6 
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19 

20 
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22 

23 
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WEDNESDAY  i. 


FRIDAY  3. 


h 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 
8 

8 

8 
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27 

30 
32 

35 

37 
40 

42 
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47 
50 

53 
55 
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o 

3 

5 

8 


8  10 
8  13 

8  15 
8  18 

8  20 

8   22 


8 

s 

m 
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58.12 

3.5709 

N.25 

43  15.0 

32.27 

a.  5673 

25 

35  52.2 

6.20 

a.  5^6 

25 

28  18.9 

39.90 

a. 5597 

25 

20  35.3 

13.36 

a. 5558 

25 

12  41.4 

46.58 

3.5517 

25 

4  37.3 

19.56 

a. 5476 

24 

56  23.1 

52.29 

a. 5433 

24 

47  58.8 

24-75 

a. 5388 

24 

39  24.5 

56.94 

a. 5343 

24 

30  40.4 

28.86 

a. 5398 

24 

21  46.4 

0.51 

3.5353 

24 

12  42.6 

31.88 

3.5304 

24 

3  29.2 

2.96 

a. 5155 

23 
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33-74 
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23 

44  33.6 

4.23 

3.5057 

23 

34  51.6 

34.42 
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23 

25     0.2 

4.30 
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23 

14  59.6 

33.87 

3.490a 

23 

4  49.8 

3.13 

3.4850 

22 

54  30.9 

32.07 

3.4798 

22 

44     3.0 

0.70 

a.4744 

22 

33  26.3 

29.00 

a.4689 

22 

22  40.8 

56.97 

a.4635 

N.22 

II  46.5 

8  25 

8  27 

8  30 

8  32 

8  35 

8  37 
8  40 

8  42 

8  44 

8  47 

8  49 
8  52 

8  54 
8  56 

8  59 

9  1 

4 
6 

8 

II 

»3 

15 
18 

20 

22 


9 
9 
9 
9 
9 
9 
9 
9 
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THURSDAY  a. 
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21 
21 
21 
21 
20 
20 
20 
20 
20 

9 
9 
9 

9 

8 

8 
8 
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24.62 

3.458X 

51.94 

3.45a5 

18.92 

3.4469 

45.57 

3.44Z3 

11.88 

a.4358 

37.86 

3.430a 

3.50 

3.4344 

28.79 

3.4187 

53.74 

3.4130 

18.35 

3.4073 

42.61 

3.40x5 

6.53 

a. 3958 

30.11 

3.3901 

53.34 

3.3843 

16.23 

3.3786 

38.77 

3.3738 

0.96 

a. 3670 

22.81 

3.36x3 

44.32 

3.3556 

5-49 

3.3499 

26.31 

3.344* 

46.79 

a.  3385 

6.93 

3.33*9 

26.74 

a. 3*73 

46.21 

3.3217 

N, 


o 

49 
38 
26 

15 

3 

51 

39 

27 
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2 

50 

37 

24 
II 

58 

45 
32 

19 
5 

52 
38 

24 
10 

56 
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32.2 
12.3 
44.2 
7.9 

23.4 
30.9 

30.5 
22.3 

6.3 

42.8 
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33.3 
47.5 
54.6 
54-6 
47.6 
33.8 
13.2 

45.9 
12. 1 

31.9 

45.4 
52.6 

53.7 


#/ 


7.a93 
7.467 
7.641 
7.8x3 

7.983 
8.153 
8.33X 
8.488 

8.653 
8.8x8 
8.983 

9.M3 
9.303 

9.463 
9.633 
9.778 

9.933 
Z0.087 
ZO.339 
10.390 
ZO.538 
ZO.685 
ZO.833 
10.977 


ZZ.X19 
ZX.361 
ZZ.400 

ZZ.537 
ZZ.67S 
ZZ.808 
XX.94Z 
13.073 

Z3.102 

Z3.3a9 
ia.454 
13.379 
X3.703 
X3.8a3 
X3.94I 
13.058 

13. 173 
13.387 

»3.399 
13.509 
13.6x7 

13.7*3 
13.828 

X3.931 
14.032 
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2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

14 
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16 

17 
18 
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20 

21 

22 
23 


o 
I 
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3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

H 

15 
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18 

19 
20 

21 

22 

23 

24 


h 
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9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 
10 


m 
22 

25 
27 

29 
32 

34 
36 
38 

41 

43 
45 
47 
50 
52 

54 
56 

59 

I 


10  3 
10  5 
10  8 
10  10 
10  12 
10  14 


■ 
46.21 

5.35 
24.15 

42.62 

0.77 

18.59 

36.09 

53.27 
10.13 

26.67 

42.90 

58.82 

14.44 

29.75 

44.77 

59.49 
13.91 

28.05 

41.91 

55-49 

8.79 
21.81 

34.56 

47.05 


■ 
3.33x7 

3.3x63 

3.3x06 

3.3053 

3.3997 

3.3943 

3.3890 

3.3837 

3.3783 

3.373Z 

3.3679 

3.36a8 
3.3578 
3.3538 
3.3478 
8.3428 
3.3380 

a. 3333 
3.3387 
3.3340 
3.3x93 
3.3x47 

3.3X03 
3.3060 


N. 


N. 


o 

6 
6 
6 
6 

5 

5 

5 

5 

5 

4 

4 

4 

4 

3 

3 

3 

3 
2 

2 

2 

I 

I 
I 

I 


»$ 


56 
42 
28 

14 
59 
45 
30 
16 
I 
46 

31 
16 

I 

46 

31 
16 

o 

45 
29 
14 
58 
42 

27 
II 


53.7 
48.8 

38.0 

21.5 

59.3 

31.5 

58.3 
19.7 

35.9 
47.0 

53.1 
54.2 

50.5 
42.1 

29.2 
II. 8 
50.0 
24.0 
53.8 
19-5 
41.3 
59.3 
13.6 
24.2 


SATURDAY  4. 


10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
II 
II 
II 
II 
II 


16 

19 
21 

23 
25 
27 
30 
32 

34 
36 
38 
40 
43 
45 
47 
49 
51 
53 
55 
58 
o 
2 

4 
6 

8 


59.28 
11.25 
22.97 

34.45 
45.68 

56.67 

7.42 

17-95 
28.25 

38.33 

48.19 

57.85 
7.30 

16.55 
25.61 

34.47 
43-15 
51.65 

59.98 
8.14 
16.13 
23.96 
31.64 

39.17 
46.55 


3.30X7 
3.1974 

8.X93S 
3.x89a 
3.X853 

3.X8X3 

3.1773 
3.Z736 
3.X699 
3.XG63 
3.1637 

a.  159a 

a. 1558 
3.X526 
3.X494 
3.X463 
3. X433 
3.X402 

a. X374 
3.1346 
3.X3X8 

S.X293 

3.X267 
3.X343 

3.X219 


N.io  55 
10  39 
10  23 
10    7 

9 
9 
9 
9 


51 

35 

19 
2 


8  46 
8  30 

8  13 


N. 


7 

7 

7 

7 
6 

6 

6 

6 

5 
5 
5 
4 
4 
4 


57 
40 

24 

7 

51 

34 

18 

I 

44 
28 

II 

54 
38 
21 


31.3 
35.0 

35.4 

32.5 
26.5 

17.6 

5.8 
51.2 

33.9 
14.0 

51.6 
26.9 

59.9 
30.7 

59.4 
26.2 

51. 1 
14.2 

35.5 
55.3 
13-6 

30.5 
46.1 

0.5 

^3.9 


X4.o3a 

14. 131 
X4.328 

X4.323 

X4.4X7 
X4.508 

X4.598 
14.687 
X4.773 
X4.857 
X4.940 
i5.oa3 
X5.X0Z 
15.178 
X5.a53 
X5.327 
15.398 
15.468 

X5.537 
X5.604 

Z5.668 

X5.731 
X5.793 
X5.853 


15.9x0 
X5.966 

Z6.03Z 

Z6.074 
X6.Z34 
Z6.Z73 
z6.3ao 
Z6.366 
Z6.3ZO 
Z6.353 
Z6.393 

X6.431 
X6.468 

X6.504 

16.537 

16.569 
X6.600 
16.630 
X6.658 
x6.«<3 
16.707 
16.739 
X6.750 
X6.768 
16.785 


VI. 


JANUARY,  1896. 


GREENWICH 

MEAN  TIME. 

THE  MOON»S 

•  RIGHT 

'  ASCENSION  AND  DECLINATION. 

Hoar. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Hour. 

Riljht 

Diff.  for 

Declination. 

Diff.  for 

A»cen«ion. 

I  Minate. 

I  Minute. 

Ascenaion. 

1  Minute. 

^■^    ^^  ^^  m  ^  ^^^^m  ^^  ^^  ^f^m^ 

1  Minute. 

>UNDA 

Y  5. 

TUESDAY  7. 

h    m       ■ 

■ 

• 

r           m 

m 

h    m       a 

s 

•         $          m 

M 

O 

II     8  46.55 

a. iai9 

N.  4 

21    13.9 

16.78s 

0 

12  49  38.63 

3.1153 

S.  8  55  54.6 

I5.86B 

I 

II    10  53.80 

2. I 196 

4 

4  26.3 

16.803 

I 

12   51   45.60 

3.1x7a 

9  II  45-1 

15.814 

3 

II    13     0.92 

a.  "75 

3 

47  37.7 

X6.817 

2 

12   53   52.70 

3.1x93 

9  27  32.3 

15.759 

3 

n  15     7.90 

a.1154 

3 

30  48.3 

16.829 

3 

12  55  59.92 

a.xax4 

9  43  16.2 

I5.7M 

4 

II  17  14.76 

a.ti34 

3 

13  58.2 

16.841 

4 

12  58     7.27 

3.1337 

9  58  56.6 

15.644 

5 

II  19  21.51 

a.iii6 

2 

57     7.4 

x6.8ss 

5 

13     0   14.76 

3.1859 

10  14  33.5 

15.585 

6 

tl    21    28.15 

a.iogB 

2 

40  16. 1 

16.838 

6 

13     2  22.38 

3.138a 

10  30     6.8 

15. 5*4 

7 

II    23    34.68 

s.ioBo 

2 

23  24.4 

16.863 

7 

13     4  30.15 
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10  45  36.4 

15.46a 

8 

II    25   41. II 

8.1064 

2 

6  32.3 

16.870 

8 

13     6  38.07 

a. 1333 
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15.398 

9 
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a.  1049 

I 
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16.873 

9 

13     8  46.15 

8.1360 
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X5.334 

lO 

II    29    53.70 

a.  1035 

I 

32  47.5 

16.876 

10 

13  10  54.39 

3.1387 

II  31  42.3 

15.867 

XI 

"31  59.87 

a.ioix 

I 

15  54.9 

16.876 

II 

13  13     2.79 

a. 1414 

II  46  56.3 

15.199 

12 

II  34     5-95 

a. 1008 

0 
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12 

13  15  11.35 

a.i44« 

12     2     6.2 

15.131 

13 

II  36  11.96 

a. 0997 

0 
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16.873 

13 

13  17  20.09 

a. 1471 

12  17  12.0 

15.061 

14 

II  38  17.91 

a. 0986 

0 

25  17.8 

16.868 

H 

13  19  29.00 
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12  32  13.5 

14.988 

15 

II  40  23.79 

a. 0975 

N.  0 
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Z6.863 

15 
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a. 1530 
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16.856 

16 
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14.841 

17 
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0 
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17 
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8.1593 
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14.766 

i8 

II  46  41.12 
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0 

42     7.5 

16.837 

18 

13  28     6.47 

2.1635 

13  31  35.2 

14.689 

19 

II  48  46.81 

a. 0946 

0 

58  57.4 

16.826 

19 

13  30  16.32 

8.1658 

13  46  14.2 

14.610 

20 
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I 

15  46.6 

16.813 

20 

13  32  26.37 

a.  1691 
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14.530 

21 
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«.0935 

I 

32  34.9 
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21 

13  34  36.61 

8.1784 

14  15  17.8 
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22 
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22 
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4  20  18.84 

a.  3947 

26  46  12.6 

9.aBi 

10 

6 

21  32.02 

3.6083 

27 

51  28.6 

a.934 

.    XX 

4  22  43.73 

a. 4016 

26  51  25.1 

5.«35 

II 

6 

24     8.55 

8.6094 

27 

48  27.5 

3.1X3 

12 

4  25     7.03 

a.4o«4 

26  56  28.8 

4.989 

12 

6 

26  45.15 

3.6x03 

27 

45  15.1 

3.301 

13 

4  27  31.74 

«.4i3a 

27     I  23.7 

4.84a 

13 

6 

29  21.79 

3.6x09 

27 

41   51.4 

S.489 

H 

4  29  56.86 

a.  4880 

27     6     9.8 

4.693 

14 

6 

31  58.46 

a.  61 14 

27 

38   16.4 

3.677 

15 

4  32  22.38 

8.48*7 

27   10  46.9 

4.543 

15 

6 

34  35"  16 

a.6ii8 

27 

34  30.1 

3.866 

1  16 

4  34  48.30 

8.43S8 

27  15  15.0 

4.39* 

16 

6 

37  11.88 

3.6X31 

27 

30  32.5 

4.094 

17 

4  37  14.60 

8.4416 

27   19  33.9 

4.838 

17 

6 

39  48.61 

a. 6x33 

27 

26  23.6 

4.843 

i8 

4  39  41.29 

a. 4481 

27  23  43.6 

4.084 

18 

6 

42  25.34 

a. 6x30 

27 

22     3.5 

4.489 

X9 

4  42     8.37 

8.4S44 

27  27  44.0 

3.9*9 

19 

6 

45     2.05 

a. 6x18 

27 

17  32.1 

4.617 

20 

4  44  35.82 

a.  4606 

27  31  35.1 

S.778 

20 

6 

47  38.75 

3.61x4 

27 

12  49.4 

4.806 

31 

4  47     3.64 

a. 4668 

27  35  16.7 

3.614 

21 

6 

50  15.42 

a. 6108 

27 

7  55.4 

4.993 

32 

4  49  31.83 

8.47*9 

27  38  48.8 

3.455 

22 

6 

52  52.05 

a.6iox 

27 

2  50.2 

9.x8x 

^3 

4  52     0.39 
S 

8.4789 

UNDA\ 

N.27  42  11.3 
^  26. 

3.895 

23 

6 

55  28.63 
Tl 

a.6093 

JESDA 

N.26 

y  28. 

57  33.7 

5.368 

O 

4  54  29.30 

t.4«47 

N.27  45  24.2 

S.X33 

0 

6 

58     5.15 

a.  008a 

N.26 

52     6.0 

S-S5S 

X 

4  56  58.56 

8.4905 

27  48  27.3 

8.970 

I 

0  41.61 

a. 6070 

26 

46  27.1 

5.748 

2 

4  59  28.16 

8.4968 

27  51   20.6 

a.Bo6 

2 

3  17.99 

8.6097 

26 

40  37.0 

5.9*7 

3 

5     X  58.10 

a.y}i8 

27  54     4.0 

a.  640 

3 

5  54.29 

8.6043 

26 

34  35.9 

6.IXX 

4 

5     4  28.37 

8.5073 

27  56  37.4 

8.474 

4 

8  30.50 

3.6oa6 

26 

28  23.7 

6.396 

5 

5     6  58.97 

8.9186 

27  59     0.9 

9.307 

5 

II     6.61 

a. 6008 

26 

22     0.4 

6.48Z 

r> 

5     9  29.88 

8.5«7H 

28     1   14.3 

a.uH 

6 

13  42.60 

8.9989 

26 

15  26.0 

6.669 

7 

5   12     I.  to 

8.5IJ9 

28     3  17.5 

1.968 

7 

16  18.48 

a. 9970 

26 

8  40.6 

6.847 

8 

5  «4  J2.63 

8.5*79 

28     5  10.5 

1.797 

8 

18  54.24 

8.9948 

26 

I  44.3 

7.039 

1     9 

5  «7     445 

8.51*7 

28     6  53.2 

1.626 

9 

21  29.86 

8.99*9 

25 

54  37.1 

7.3XX 

lO 

5  19  36.5^> 

8.9175 

28     H  25.6 

X.45* 

10 

24     534 

8.9901 

25 

47  19.0 

7.39a 

11 

5  22     8.95 

8.54*« 

28     9  47.5 

1.277 

1 1 

26  40.67 

a. 9876 

25 

39  50.0 

7.573 

12 

5  24  41. hi 

*.54«> 

2H   10  58.9 

x.ioa 

12 

29  15.85 

8.9849 

25 

32  10.2 

7.793 

«3 

5  27   M.54 

8.5510 

28  n  59.8 

0.9*7 

'3 

31   50.86 

3.983X 

25 

24  19.7 

7.93« 

14 

5  29  47.73 

8.555* 

28    12    50.1 

o.75» 

14 

34  25.70 

8.579a 

25 

16  18.5 

8.  X07 

15 

5  32  21.16 

8. 5591 

28    13    29.9 

0.574 

15 

37     0.36 

8.9763 

25 

8     6.8 

8.383 

1 6 

5  34  54.83 

i.V»»« 

28    13    59.0 

0.395 

16 

39  34.84 

8.9730 

24 

59  44.5 

8.459 

n 

5  37  '«8.74 

8. 5'>,-" 

28    14    17.3 

o.ai6 

17 

42     9.12 

8.5697 

24 

51   II. 7 

8.634 

l8 

5  40     2.«7 

••5.  "7 

28    14    24.9 

+  0.037 

18 

44  43.20 

8.5«i3 

24 

42  28.4 

S.RnR 

19 

5  42  37.22 

•.V4* 

iS  14  21.7 

-  O.X44 

19 

47   17.07 

a.  9628 

24 

33  34.7 

8.980 

4o 

5  45  i»-77 

•.5r?5 

iH    14      7.6 

0.3x6 

20 

49  50.74 

a.  5593 

24 

24  30.8 

9.«50 

il 

5  47  46.52 

«.5N«*7 

2S    13    42.5 

0.909 

21 

52  24.19 

a. 5557 

24 

15  16.7 

9.S8O 

ii 

5  50  21.46 

•.9ltf» 

2«    13      6.5 

0.69a 

zz 

54  57- 42 

a. 5519 

24 

5  52.4 

9.490 

i3 

5  52  56.58 

8.9«ft7 

28    12    19.5 

0.875 

2S 

57  30.42 

a. 9480 

23 

56  17.9 

9.698 

^4 

5  55  3«-8f> 

«.9JVm 

lN.28   II   21.5 

1.099 

24 

8 

0     3.18 

9.5440 

N.23 

46  33.4 

9,834 

Xll. 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION 

• 

Hour. 

RiRbt 

Diff.  for 

Declination. 

Diff.  for 

Hour. 

Right 

Diff.  for 

DeclinatioiL 

Diff.  for 

m  •V#ftflfl  » 

Ascension. 

I  Minute. 

X  Minute, 

AscensioiL 

X  Minute. 

X  Minnte, 

WE 

DNESE 

►AY  29. 

FRIDAV 

'31. 

h     m        s 

• 

e         *          m 

m 

h    m       • 

s 

• 

»           m 

m 

o 

8     0     3.18 

a. 5440 

N.23    46    33.4 

9.834 

0 

9  56  41.24 

a.3xx3 

N.13 

13        1.5 

15.883 

I 

8     2  35.70 

a. 5400 

23    36    39.0 

9.989 

I 

9  58  59.78 

3.3067 

12 

57     6.1 

13.96a 

2 

8     5     7.98 

a. 5359 

23    26    34.7 

10.153 

2 

10     I   18.05 

3.3033 

12 

41     6.0 

X6.O4X 

3 

8     7  40.01 

a. 5317 

23     16    20.6 

10.3x6 

3 

10     3  36.05 

a. 3977 

12 

25     1.2 

x6.  XX7 

4 

8  10  11.79 

a. 5*74 

23     5  56.8 

XO.477 

4 

10     5  53.78 

a. 3933 

12 

8  52.0 

16.X90 

5 

8  12  43.30 

a. 5330 

22  55  23.4 

10. 636 

5 

10     8  11.25 

a. 3889 

II 

52  38.4 

16.363 

6 

8  15  14.55 

a. 5x87 

22  44  40.5 

XO.794 

6 

10  10  28.45 

3.3846 

II 

36  20.5 

16.33a 

7 

8  17  45.54 

a.sMa 

22  33  48.1 

10.953 

7 

10  12  45.40 

3.3804 

II 

19  58.5 

X6.400 

8 

8  20  16.25 

a.  5096 

22  22  46.3 

XX. 106 

8 

10  15     2.10 

3.3763 

II 

3  32.5 

X6.466 

9 

8  22  46.69 

a. 5050 

22  II  35.2 

xx.a63 

9 

10  17  18.54 

a.  3730 

10 

47     2.6 

16.539 

lO 

8  25  16.85 

a.  5003 

22     0  14.9 

XX.4X3 

10 

10  19  34.74 

3.3680 

10 

30  29.0 

16.591 

II 

8  27  46.73 

a.4956 

21  48  45.6 

XX.563 

II 

10  21  50.70 

a.  3^ 

ID 

13  51.7 

X6.65X 

12 

8  30  16.32 

a. 4908 

21  37     7.3 

XX.7X3 

12 

10  24     6.41 

3.3599 

9 

57  10.9 

x6.7o8 

13 

8  32  45.63 

a.486x 

21  25  20.0 

XX.868 

13 

10  26  21.89 

a.a56x 

9 

40  26.7 

16.764 

14 

8  35  14.65 

a.48xa 

21  13  23.9 

xa.007 

14 

10  28  37.14 

a.  3533 

9 

23  39.2 

x6.8x8 

15 

8  37  43.37 

a.47«3 

21     I   19.2 

X3.XSO 

15 

10  30  52.17 

3.3486 

9 

6  48.5 

x6.870 

i6 

8  40  11.80 

a. 47x3 

20  49     5.9 

ia.a93 

16 

10  33     6.97 

3.3448 

8 

49  54.8 

x6.9t9 

17 

8  42  39.93 

a. 4663 

20  36  44.0 

ia.435 

17 

10  35  21.55 

3.34x3 

8 

32  58.2 

X6.967 

i8 

8  45     7.76 

a. 4613 

20  24  13.7 

ia.374 

18 

10  37  35.92 

a. 3377 

8 

15  58.8 

X7.0X3 

19 

8  47  35-29 

a. 4563 

20  II  35.1 

X3.7X3 

19 

10  39  50.08 

a. 3343 

7 

58  56.7 

17.056 

.    20 

8  50     2.52 

a.45«a 

19  58  48.3 

X3.848 

20 

10  42     4.04 

3.3309 

7  41  52.1 

17.097 

21 

8  52  29.44 

a.  446a 

19  45  53.4 

X3.983 

21 

10  44  17.79 

3.8375 

7 

24  45-0 

17.137 

22 

8  54  56.06 

a.  44" 

19  32  50.5 

13.1x3 

22 

10  46  31.34 

a. 3343 

7 

7  35.6 

17.175 

23 

8  57  22.37 

a.  4360 

N.19  19  39.8 

13.343 

23 

10  48  44.71 

3.3313 

N.  6 

50  24.0 

17.3X3 

TH 

[URSDi 

^Y  30. 

SATURD. 

AY,  FE 

BRUARY  I. 

0 

I 

8  59  48.38 

9  2  14.08 

a. 4309 

a.4a58 

N.19     6  21.3 
18  52  55.1 

X3.37a 
X3.499 

0 

to  50  57.89 

1    3.3x83 

N.  6 

33  10.2 

1     i7.a46 

2 

9     4  39.47 

a. 4306 

18  39  21.4 

13.634 

3 

9     7     4.55 

a.4154 

18  25  40.2 

»3.747 

4 

9     9  29.32 

a. 4103 

18  II  51.7 

X3.868 

5 

9  "  53.79 

a. 405a 

17  57  56.0 

X3.987 

PHASES 

OF  T 

HE  MOON. 

6 

9  14  17.95 

3.4001 

17  43  53.2 

14.105 

7 
8 

9  16  41.80 
9  19     5.34 

a.  3949 
a. 3898 

17  29  43.4 
17  15  26.7 

X4.a3x 
14.334 

9 

9  21  28.57 

a. 3847 

17     I     3.3 

14.446 

d 

b     m 

lO 

9  23  51.50 

a.  3797 

16  46  33.2 

14.556 

a 

Last  Quartei 

r     .     . 

.    J 

an.      7 

3  24.9 

II 

9  26  14.13 

a. 3746 

16  31  56.6 

14.663 

m 

New  Moon 

•     •     • 

•     • 

.     14  10  19.4 

12 
13 

9  28  36.45 
9  30  58.47 

3.3695 
a.  3645 

16  17  13.6 
16     2  24.3 

14.769 
14.873 

3) 

First  Quarte 

r     .     . 

•     • 

.    22  14  42.3 

14 

9  33  20.19 

a. 3595 

15  47  28.9 

14.974 

0 

Full  Moon 

•     •     • 

•     • 

.    29  20  55.3 

'    15 
16 

9  35  41.61 
9  38     2.73 

a. 3545 
3.3496 

15  32  37.4 
15  17  20.0 

15.074 
15.17a 

17 

9  40  23.56 

a. 3447 

15     2     6.8 

XS.366 

d      h 

18 

9  42  44.09 

a. 3398 

14  46  47.9 

15.363 

C 

Perigee     • 

•     •     • 

•     • 

Jan. 

3   16. 1 

19 

9  45     4.33 

3.3349 

14  31  23.4 

15.453 

c 

Apogee     . 

•     •     • 

•     • 

•     .     I 

9    16.4 

20 

21 

9  47  24.28 
9  49  43.95 

3.3303 
a.  3254 

14  15  53.5 
14     0  18.2 

15.543 

15.633 

c 

Perigee     . 

•     •     • 

■     • 

-     -     3 

I    13.9 

1    22 

9  52     3.33 

3.3307 

13  44  37.7 

15.718 

23 

9  54  22.43 

3.3159 

13  28  52.1 

XS.803 

24 

9  56  41.24 

3.3113 

N.13   13      1.5 

15.883 

14 
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GREENWICH  MEAN  TIME. 

1 

1 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

P.L. 

P.L. 

P.L. 

P.L 

Nmme  and  Direction   1 

Noon, 

of 

Ul^ 

of 

Vlh. 

of 

IXh. 

of 

of  Object 

Dur. 

Diff. 

DifL 

Diff. 

•     »     1* 

e         t        m 

•              «              M 

•                            M 

I 

a  Arietis 

W. 

72  31     3 

9397 

74  17    7 

76     3  24 

3280 

77  49  53 

9972 

Aldebaran 

W. 

41  42  50 

344Z 

43  25  27 

•432 

45     8  30 

2405 

46  51  57 

9389 

ReguluB 

E. 

39  23  47 

aa74 

37  37  10 

2267 

35  50  22 

9939 

34     3  22 

2232 

Spica 

E. 

93  25  17 

«77 

91  38  43 

2269 

89  51  58 

996z 

88     5     I 

3234 

2 

a  Arietis 

W. 

86  44  49 

«43 

88  32  13 

2238 

90  19  44 

9234 

92     7  21 

223X 

Aldebaran 

W. 

55  34  12 

«33X 

57  19  27 

232a 

59     4  54 

23x4 

60  50  33 

9307 

Spica 

E. 

79     7  51 

9Ui 

77  20    0 

2220 

75  32     3 

2216 

73  44     0 

99X9 

Saturn 

E. 

103     5  40 

3383 

loi  19  16 

*V9 

99  32  45 

2274 

97  46     7 

2270 

Venus 

E. 

"4     5  14 

a637 

112  27    9 

2632 

no  48  57 

2626 

109  10  38 

2691 

3 

a  Arietis 

W. 

loi     6  28 

aiflo 

102  54  25 

2220 

104  42  22 

2220 

106  30  19 

Aldebaran 

W. 

69  40  56 

M84 

71  27  19 

2262 

73  13  45 

2280 

75     0  14 

9979 

Pollux 

W. 

26  24  48 

M3a 

28  12  28 

2228 

30    0  14 

2225 

31  48     5 

9222 

Spica 

E. 

64  42  41 

aaos 

62  54  18 

2903 

61     5  53 

2202 

59  17  28 

2908 

Saturn 

E. 

88  51  50 

a259 

87     4  50 

2958 

85  17  49 

«58 

83  30  48 

9938 

Venus 

E. 

100  57  43 

2607 

99  18  58 

2607 

97  40  12 

2606 

96     I  25 

9603 

Antares 

E. 

no  35  38 

8900 

108  47  II 

106  58  43 

2200 

105  10  15 

2x99 

4 

Aldebaran 

W. 

83  52  51 

S38l 

85  39  19 

9283 

87  25  44 

M85 

89  12    6 

2288 

Pollux 

W. 

40  47  53 

MflO 

42  35  50 

2221 

44  23  46 

9923 

46  II  39 

8225 

Spica 

E. 

50  15  38 

sao9 

48  27  24 

22tZ 

46  39  13 

99Z4 

44  51     7 

22x7 

Saturn 

E. 

74  36     2 

M67 

72  49  14 

2270 

71     2  30 

9273 

69  15  51 

8977 

Venus 

E. 

87  47  40 

261a 

86     9     2 

26IS 

84  30  27 

2618 

82  51  57 

9622 

Antares 

E. 

96     8    4 

aaos 

94  19  44 

9908 

92  31  28 

9210 

90  43  16 

9913 

Mars 

E. 

104  23  54 

•444 

102  41  22 

9446 

100  58  53 

9448 

99  16  27 

8438 

5 

Aldebaran 

W. 

98     2  36 

t3C9 

99  48  22 

«3i3 

loi  34    0 

9320 

103  19  30 

3327 

Pollux 

W. 

55  10    3 

2243 

56  57  28 

2947 

58  44  46 

9251 

60  31  58 

2236 

Jupiter 

W. 

39  59  28 

M03 

41  47  52 

2206 

43  36  10 

99XX 

45  24  21 

82X6 

Saturn 

E. 

60  24  15 

2303 

58  38  20 

2309 

56  52  34 

93x6 

55     6  58 

2324 

Venus 

E. 

74  40  51 

2646 

73     2  58 

2652 

71  25  13 

■658 

69  47  37 

3664 

Antares 

E. 

81  43  31 

2233 

79  55  53 

«37 

78     8  21 

9343 

76  20  56 

2247 

Mars 

E. 

90  45  33 

9479 

89     3  40 

9476 

87  21  53 

3483 

85  40  14 

2487 

Sum 

E. 

118  10  30 

2566 

116  30  48 

9571 

"4  51   13 

957« 

113  II  44 

3381 

6 

Pollux 

W. 

69  26     4 

M83 

71  12  28 

2289 

72  58  44 

9295 

74  44  51 

S308 

Jupiter 

W. 

54  23  24 

2243 

56  10  48 

3249 

57  58     3 

9955 

59  45     9 

•261 

Regulus 

W. 

32  29  34 

2275 

34  16   »o 

228a 

36     2  36 

9288 

37  48  53 

«94 

Saturn 

E. 

46  21   52 

2367 

44  37  30 

2378 

42  53  24 

9389 

41     9  34 

2401 

Venus 

E. 

61  41  55 

2701 

60     5  17 

27x0 

58  28  51 

27x9 

56  52  36 

272B 

Antares 

E. 

67  25  52 

2276 

65  39  17 

228a 

63  52  51 

2288 

62     6  34 

8293 

Mars 

E. 

77  14     I 

2517 

75  33  12 

asas 

73  52  33 

2539 

72  12     4 

2338 

Sun 

E. 

104  56  14 

2610 

103  17  33 

2616 

loi  39     0 

2623 

100     0  36 

•6*9 

7 

Pollux 

W. 

83  33     2 

a335 

85  18  II 

234a 

87     3  10 

9348 

88  47  59 

9355 

Jupiter 

W. 

68  38  19 

2294 

70  24  28 

2300 

72  10  27 

3307 

73  56  x6 

«3H 

Regulus 

W. 

46  37  55 

2328 

48  23  14 

2315 

50     8  22 

9343 

51  53  20 

3349 

Venus 

E. 

48  54  31 

2779 

47  19  35 

2790 

45  44  54 

2802 

44  10  29 

28x4 

Antares 

E. 

53   17  35 

2329 

51  32   17 

23*^5 

49  47     9 

2349 

48     2  II 

asso 

Mars 

E. 

63  52     7 

a57« 

62  12  39 

1584 

60  33  22 

9599 

58  54  16 

asm 

Sun 

E. 

91  50  56 

2665 

90  13  29 

267a 

88  36  12 

2680 

86  59     5 

8088 

XIV. 
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GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

of  the 

P.  L. 

P.L. 

P.L. 

P.L. 

Name  and  Directioa 

Midnight. 

of 

XVJ>- 

Of 

XVI I  Ih- 

of 

XXIh. 

of 

Q 

of  Objoct 

Diff. 

Diff. 

Diif. 

DUL 

•                  m 

9         t        m 

•       «       1* 

•             >             M 

X 

a  Arietis 

W. 

79  36  33 

81     23    23 

•139 

83  10  23 

9333 

84  57  32 

t947 

Aldebaran 

W. 

48  35  47 

8375 

50  19  57 

93^ 

52    4  26 

3351 

53  49  II 

«340 

Regulus 

E. 

33  16  12 

M45 

30  28  52 

«39 

28  41  22 

M33 

26  53  44 

9338 

Spica 

E. 

86  17  54 

«47 

84  30  37 

tl4l 

82  43  10 

«33 

9o  55  35 

•839 

2 

a  Arietis 

W. 

93  55     3 

ttS7 

95  42  50 

3133 

97  30  40 

9933 

99  18  33 

9333 

Aldebaran 

W. 

62  36  22 

1301 

64  22  20 

«96 

66    8  26 

939X 

67  54  38 

9987 

Spica 

E. 

71  55  51 

aaxo 

70    7  38 

tto8 

68  19  22 

3906 

66  31     3 

3304 

Saturn 

E. 

95  59  24 

«67 

94  «  36 

»64 

92  25  44 

3363 

90  38  48 

3360 

Venus 

E. 

107  32  12 

«6i8 

105  53  41 

•614 

104  15     5 

3613 

102  36  26 

t^ 

3 

a  Arietis 

W. 

108  18  16 

aaax 

no    6  X2 

3333 

I"  54     5 

3333 

113  41  56 

3397 

Aldebaran 

W. 

76  46  45 

9iyB 

78  33  17 

3378 

80  X9  49 

3378 

82     6  21 

3879 

Pollux 

W. 

33  36    0 

MflO 

35  23  57 

3319 

37  "  56 

93x9 

38  59  55 

9390 

Spica 

E. 

57  29    3 

99M 

55  40  39 

S3Q3 

53  52  16 

9905 

52     3  56 

9906 

Saturn 

E. 

81  43  47 

ta99 

79  56  47 

93te 

78    9  49 

9368 

76  22  54 

-64 

Venus 

E. 

94  22  37 

s6o6 

92  43  50 

3607 

91     5     5 

36nR 

89  26  21 

96x0 

An  tares 

E. 

103  21.46 

saoo 

loi  33  18 

99  44  51 

3303 

97  56  26 

9904 

4 

Aldebaran 

W. 

90  58  23 

«9i 

92  44  35 

3393 

94  30  42 

3300 

96  16  42 

•304 

Pollux 

W. 

47  59  29 

49  47  15 

333Z 

51  34  56 

M35 

53  22  32 

9338 

Spica 

E. 

43     3     5 

tiax 

41  15     9 

3333 

39  27  18 

3339 

37  39  34 

•934 

Saturn 

E. 

67  29  18 

S38X 

65  42  51 

3986 

63  56  31 

9391 

62  10  19 

«97 

Venus 

E. 

81  13  32 

9606 

79  35  13 

tfSV> 

77  56  59 

«633 

76  18  52 

•640 

Antares 

E. 

88  55     8 

«tx6 

87     7     5 

9330 

85  19     8 

9334 

83  31   16 

9399 

Mars 

E. 

97  34     6 

t45S 

95  51  49 

t4S9 

94    9  38 

34^ 

92  27  33 

9467 

5 

Aldebaran 

W. 

105    4  50 

«333 

106  50     X 

«34X 

108  35     I 

«348 

no  19  50 

935« 

Pollux 

W. 

62  19     3 

aaSi 

64    6    0 

9966 

65  52  50 

3373 

67  39  31 

M77 

Jupiter 

W. 

47  12  25 

saao 

49    0  22 

3396 

50  48   IX 

333X 

52  35  52 

3337 

Saturn 

E. 

53  21  33 

«33i 

51  36  19 

«339 

49  51   17 

3348 

48     6  28 

«357 

Venus 

E. 

68  10     9 

367^ 

66  32  51 

3678 

64  55  42 

•686 

63  18  43 

3694 

Antares 

E. 

74  33  39 

«33 

72  46  30 

9338 

70  59  29 

3364 

69  12  36 

3370 

Mars 

E. 

83  58  43 

3493 

82  17  20 

2499 

80  36     5 

9505 

78  54  59 

93ti 

Sun 

E. 

III  32  23 

9386 

109  53     9 

SS9X 

108  14     2 

«598 

106  35     4 

1604 

6 

Pollux 

W. 

76  30  48 

a3o8 

78  16  36 

33x5 

80     2  14 

93«X 

81  47  43 

9338 

Jupiter 

W. 

61  32     6 

M67 

63  18  54 

•»74 

65     5  32 

928X 

66  52     0 

9387 

Regulus 

w. 

39  35     I 

a3ox 

41  20  59 

3308 

43     6  47 

a3t4 

44  52  26 

333X 

Saturn 

E. 

39  26     I 

34x3 

37  42  47 

3438 

35  59  52 

a443 

34  17  19 

2459 

Venus 

E. 

55  16  33 

•737 

53  40  42 

«747 

52     5     5 

•757 

50  29  41 

3768 

Antares 

E. 

60  20  27 

390X 

58  34  29 

3308 

56  48  41 

3315 

55     3     3 

8333 

Mars 

E. 

70  31  44 

9343 

68  51  34 

«55S 

67  "  35 

3361 

65  31  46 

3368 

Sun 

E. 

98  22  21 

363^ 

96  44  15 

«643 

95     6  19 

a65x 

93  28  33 

•657 

7 

Pollux 

W. 

90  32  38 

•363 

92  17  •  6 

3370 

94     I  24 

«377 

95  45  32 

3384 

t 

Jupiter 

W. 

75  41  55 

1331 

77  27  24 

3338 

79  12  42 

3335 

80  57  50 

3343 

1 

Regulus 

W. 

53  38     8 

1356 

55  22  46 

3364 

57     7  >3 

3371 

58  51  30 

a378  . 

Venus 

E. 

42  36  19 

3807 

41     2  26 

3B40 

39  28  50 

a855 

37  55  33 

3869 

Antares 

E. 

46  17  24 

a357 

44  32  47 

3364 

42  48  20 

9371 

41     4     4 

3378 

Mars 

E. 

57  15  20 

360B 

55  36  36 

36x7 

53  58     4 

9633 

52  19  43 

a634 

i^ 

Sun 

E. 

85  22     9 

3695 

83  45  23 

3703 

82     8  47 

3710 

80  32  21 

•7x9 

16 
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XV. 


GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

DaT  of  the 
Month. 

Name  and  Direction 
of  Object 

Noon. 

P.L. 

of 

Diff. 

Illh. 

P.L. 

of 
Diff. 

Vlh. 

P.L. 

of 

Diff. 

IXh. 

P.L. 

of 

Diff. 

•             «             M 

9         f         m 

• 

m 

• 

m 

8 

Jupiter 

Regulas 

Antares 

Mars 

Sun 

W. 

w. 

E. 
E. 
E. 

82      42      48 

60  35  36 
39  19  58 
50  41  34 
78  56     6 

S349 
4385 
S386 
9643 

84    27    36 
62     19    32 

37  36     3 

49     3  37 
77  20     I 

«357 
3393 

^393 
3653 

3735 

86  12 

64     3 
35  52 
47  25 
75  44 

13 

18 

18 
52 

7 

S364 
8400 
•401 
3660 
874a 

87  56 

65  46 

34     8 
45  48 
74     8 

40 

53 
44 
19 

23 

837X 
8407 
8408 
9669 

8750 

9 

Jupiter 
Regulua 
Mars 

Sun 

W. 
W. 
E. 
E. 

96  36  17 
74  22  12 

37  43  46 
66  12  23 

2408 

3444 
9719 
2791 

98  19  41 
76     4  44 

36     7  32 
64  37  43 

3415 

3451 
3731 
3798 

100     2 

77  47 
34  31 
63     3 

55 
6 

33 
13 

8433 
9459 
874a 
3808 

loi  45 
79  29 
32  55 
61  28 

59 
17 
49 
55 

8439 
3467 

9754 
381S 

10 

Regulas 

Spica 

Sun 

W. 
W. 
E. 

87  57  34 
33  58  23 
53  40     5 

3SQi 
3510 
3858 

89  38  42 

35  39  22 
52     6  52 

3513 

3517 
3866 

91  19 
37  20 
50  33 

39 
II 

50 

3519 
3324 

a875 

93     0 
39     0 
49     0 

26 

51 
59 

3537 

a53a 

3884 

XI 

Regulus 

Spica 

Sun 

W. 
W. 
E. 

loi  21  40 

47  21  34 
41  19  37 

•565 
8569 

9930 

103     I  23 
49     I   12 
39  47  56 

•573 
4577 
9939 

104  40  55 
50  40  39 
38  16  27 

8581 
8585 
8949 

106  20 
52  19 
36  45 

16 

55 
10 

2589 
3593 

3959 

12 

Spica 

Saturn 

Sun 

W. 
W. 
E. 

60  33  35 
36  17  58 
29  12     3 

1633 

a749 
3014 

62  II  46 

37  53  33 
27  42     7 

3640 
3750 
3036 

63  49 
39  29 
26  12 

46 
6 

27 

8649 
«753 
3P39 

65  27 

41     4 
24  43 

35 
36 

3 

9657 
3756 

3053 

i6 

Sun 

a  Arietis 
Aldebaran 

E. 
E. 

17  58  54 
82  50    0 

114  12  41 

3363 

9934 
3004 

19  21  54 

81   18  24 

112  42  33 

336X 

a94a 
3010 

20  44  55 

79  46  58 
III  12  33 

3363 
8950 
3017 

22     7  54 

78  15  43 
109  42  41 

3365 
9959 
3023 

17 

Sun 

a  Arietis 

Aldebaran 

W. 
E. 
E. 

29     I  43 
70  42     7 

102  15  28 

3390 
3001 

3057 

30  24  II 

69  II  55 

100  46  26 

3395 
3008 

3064 

31  46 

67  41 

99  17 

33 
52 
32 

34OX 
30x6 
9071 

33     8 

66  n 

97  48 

48 
59 
47 

3407 
3033 
3077 

x8 

Sun 

a  Arietis 
Aldebaran 

W. 
E. 
E. 

39  58  26 

58  44  48 
90  26  55 

3435 

3058 
3108 

41  20     3 

57  15  47 
88  58  55 

3439 
3065 
31x3 

42  41 
55  46 
87  31 

35 

54 
I 

3443 

9071 
3x19 

44     3 
54  18 
86     3 

I 

9 

14 

3449 
3077 
3x34 

19 

Sun 

a  Arietis 
Aldebaran 

W. 
E. 
E. 

50  49     I 
46  56     6 
78  45  47 

3467 
9104 

3146 

52  10     2 

45  28     I 
77  18  33 

3471 
3108 

3x50 

53  30 
44     0 
75  51 

59 

I 

24 

347« 
3x13 
3x33 

54  51 
42  32 
74  24 

54 

7 

19 

3475 
3117 
3x38 

20 

Sun 

Fomalhaat 

Aldebaran 

W. 
W. 
E. 

61  36     5 

37     0  22 
67    9  49 

3478 
3985 
3169 

62  56  54 
38  12  16 

65  43     3 

3477 
39«7 
3x73 

64  17 

39  25 
64  16 

44 

8 

20 

3476 
3875 
3x73 

65  38 
40  38 

62  49 

35 
53 
38 

3474 
3836 

3174 

21 

Sun 

Fomalhaut 
Aldebaran 
Pollux 

W. 
W. 
E. 
E. 

72  23  28 
46  58  50 
55  36  30 
97  57  39 

3459 
3639 
3178 
3070 

73  44  38 
48  16  42 

54     9  55 
96  28  53 

3454 
3609 

3178 
3066 

75     5 
49  35 
52  43 
95     0 

53 

7 
20 

2 

3449 

3580 

3178 
3061 

76  27 

50  54 

51  16 

93  31 

14 
3 

45 
5 

S443 
3554 

3x79 
3056 

22 

Sun 

Fomalhaut 
Aldebaran 
Pollux 

W. 
W. 
E. 
E. 

83  15  47 

57  35  37 

44     3  59 
86     4  37 

3408 

3437 
3183 

3034 

84  37  55 
58  57  12 
42  37  29 
84  34  54 

3399 
3416 
3x84 

3017 

86    0 
60  19 
41   II 

13 
10 

I 

2 

3390 

3396 
3187 

3008 

87  22 
61  41 

39  44 
81  34 

41 
31 
36 

59 

3380 

537« 
3x90 

3000 

XVL 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Nsme  and  Direction 
of  Objoct 

Midnight 

P.L. 

of 

Dift. 

XV^ 

P.L, 

of 

DifL 

XVIII»>- 

P.L. 

of 

Diff. 

xxi»». 

P.L. 

of 
DiC 

•           « 

•        i        m 

•              *              M 

•                 m 

8 

JUPITBS 

Regulas 
Antares 
Mars 
Sum 

W. 
W. 

E. 
E. 
£. 

89  40  56 
67  30  18 
32  25  20 
44  xo  58 
72  32  50 

1378 
2415 

3415 
a679 

3758 

91    25      2 
69    13    32 

30  42     7 
42  33  50 
70  57  27 

•386 

t432 

•433 

•689 

•7« 

93     8  57 
70  56  36 
28  59     5 

40  56  55 
69  22  15 

«393 
3439 
a430 
*699 

«77S 

94  52  42 
72  39  29 
27  x6  13 
39  20  14 
67  47  14 

•400 

<43fi 
•438 

9709 
978s 

9 

JUPITBK 

Regains 
Mars 

Sun 

W. 
W. 
E. 
E. 

103  28  5a 

81  II  X7 

31    20   21 

59  54  47 

M37 

X05  IX  34 
82  53     7 
29  45  xo 
58  20  50 

2444 
2481 
3781 
tB32 

106  54     6 

84  34  47 
28  10  17 

56  47     4 

•431 

3489 

•795 
384X 

X08  36  27 
86  16  16 
26  35  43 
55  13  29 

•459 

•497 
iBxo 

•849 

lO 

Regnlos 

Spica 

Sun 

W. 
W. 
E. 

94  41     2 
40  41  20 
47  28  20 

4535 

«539 
fl8s3 

96   2X    27 
42  21    39 

45  55  52 

3543 

•546 
1901 

98     x  42 
44     I  48 
44  23  35 

•550 

•554 

99XX 

99  4«  46 
45  4X  46 
42  51  30 

•557 
3561 

•9M 

XX 

Regulas 

Spica 

Sun 

W. 
W. 
E. 

X07  59  26 
53  59     X 
35  14    6 

8596 
fl6oo 

2969 

X09  38  26 
55  37  56 
33  43  15 

3608 
•980 

XII  17  14 

57  16  40 
32  xa  37 

36x3 
36x6 
399X 

112  55  5X 

58  55  X3 
30  42  13 

3631 

•6H 

3008 

X2 

Spica 

Saturn 

Sun 

W. 
W. 
E. 

67     5  12 
42  40     I 
23  13  56 

9660 
3069 

68  42  38 

44  15  2X 
21  45     8 

3675 
1764 
3084 

70  X9  52 

45  50  36 
20  16  39 

3683 
3769 

3X08 

71  56  55 

47  25  44 
18  48  32 

•80X 

•775 
3x^a 

i6 

Sun 

a  Arietis 
Aldebaran 

W. 
E. 
E. 

23  30  50 
76  44  39 

108    12   57 

3369 
«967 
3Q30 

24  53  42 

75  13  45 
106  43  22 

3374 
3976 

9038 

a6  16  28 

73  43     2 

X05  13  56 

3379 
•984 
3044 

27  39     9 
72  12  29 

X03  44  38 

3385 

•993 
305X 

X7 

Sun 

a  Arietis 
Aldebaran 

W. 
E. 
E. 

34  30  57 
64  42  X5 
96  20    9 

3413 
3030 

3083 

35  52  59 
63  12  40 

94  5X  39 

34x9 
S038 
5090 

37  14  54 
61  43  14 
93  23  17 

3434 
3045 
3096 

38  36  43 
60  13  57 

9x.  55     2 

349» 
9053 

3x0a 

x8 

Sun 

a  Arietis 
Aldebaran 

W. 
E. 
E. 

45  24  22 
52  49  31 
84  35  33 

3434 

5o8a 

3xa9 

46  45  38 

51   2X      0 

«3     7  58 

3437 
J087 

3133 

48  6  50 

49  52  35 
8x  40  29 

346X 

3093 
3x38 

49  27  58 
48  24  17 

80  13     5 

946s 
3099 
3x43 

X9 

Sun 

a  Arietis 
Aldebaran 

W. 
E. 
E. 

56  X2  46 
4X     4  18 

72  57  X9 

S47« 

3X31 

3x60 

57  33  37 
39  36  34 
71  30  22 

3477 
3126 

3x63 

58  54  27 
38    8  56 
70    3  28 

3478 
3x30 

31^ 

60  15  x6 
36  4X  23 
68  36  37 

3478 

3X33 

3x68 

20 

Sun 

Fomalhaat 

Aldebaran 

W. 

W. 
E. 

66  59  28 

4X  53  28 
61  22  58 

S47a 
S783 
3175 

68  20  23 
43     8  48 
59  56  X9 

S470 
3743 
J177 

69  41  21 
44  24  50 
58  29  42 

3466 
3x78 

7X     2  23 

45  41  32 
57    3    6 

9463 
367X 

3x78 

21 

1 

Sun 

Fomalhaat 
Aldebaran 
Pollux 

W. 
W. 
E. 
E. 

77  48  42 
52  13  28 

49  50  II 
92     2     2 

3438 
35a8 
3179 
3031 

79  xo  x6 

53  33  21 
48  23  37 
90  32  52 

S43X 

3504 
3x80 

904s 

80  31  58 

54  53  41 
46  57     4 
89     3  35 

3433 

3480 
3180 

3039 

8x  53  48 
56  14  27 
45  30  3X 
87  34  xo 

34>5 
3459 
3x81 

22 

Sun 

Fomalhaat 
Aldebaran 
Pollux 

W. 
W. 
E. 
E. 

88  45  20 

63     4  15 
38  18  15 
80     4  46 

3370 

3357 

3194 
3990 

90    8  II 
64  27  21 

36  5x  59 
78  34  21 

3359 
3338 
3300 
2981 

9X  31  14 
65  50  49 
35  25  50 
77     3  44 

334« 
33x9 
3307 
•970 

92  54  30 
67  14  39 
33  59  49 
75  32  54 

3336 
3300 
3316 . 
3960 

18 
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XVII 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 
mth. 

P.L. 

P.L. 

P.L. 

P.I* 

Name  and  Direction 

Noon. 

of 

Illh. 

of 

VIb. 

of 

IXh. 

of 

of  Object 

DiflE. 

Diff. 

Diff. 

Diff. 

0     •     i> 

e         >        M 

Q         *         m 

e         » 

m 

23 

Sun 

W. 

94  18    0 

3325 

95  41  43 

33" 

97     5  42 

3998 

98    29 

56 

SiBS 

Fomalhaut 

W. 

68  38  50 

3383 

70     3  22 

3a64 

71  28  16 

3*47 

72  53 

30 

SM8 

a  Pegasi 

W. 

46  31  24 

335X 

47  54  36 

33*1 

49  18  23 

3392 

50  42 

44 

39^ 

Pollux 

E. 

74     I  51 

9949 

72  30  34 

3938 

70  59     3 

9936 

69  27 

17 

a9xs 

JUPXTER 

E. 

86  52  10 

2897 

85  19  47 

3886 

83  47  10 

a873 

82  14 

17 

986X 

Regulas 

E. 

no  55  20 

awa 

109  23  54 

9931 

107  52  14 

9918 

106  20 

18 

•906 

24 

Sun 

W. 

105  35  12 

3310 

107     I     9 

3x94 

108  27  25 

3178 

109  54 

X 

3x61 

Fomalhaut 

W. 

80     4  57 

3141 

81  32  17 

3x34 

82  59  58 

SX07 

84  27 

59 

S090 

a  Pegasi 

W. 

57  52  33 

3133 

59  20     2 

3x09 

60  48     z 

S085 

62  16 

29 

3069 

Pollux 

E. 

61  44  22 

9846 

60  10  54 

3833 

58  37     8 

9817 

57     3 

2 

98QS 

Jupiter 

E. 

74  25  47 

«795 

72  51  12 

2779 

71  16  17 

9765 

69  41 

3 

3750 

Regulus 

E. 

98  36  32 

3838 

97     2  54 

3833 

95  28  56 

9808 

93  54  39 

9799 

«5 

Sun 

W. 

117  12  10 

3073 

118  40  53 

3055 

120    9  58 

3035 

121  39 

27 

30x7 

a  Pegasi 

W. 

69  45  50 

3950 

71  17     5 

3938 

72  48  48 

3907 

74  20 

58 

3887 

a  Arietis 

W. 

26  22  33 

3803 

27  56  57 

V77 

29  31  55 

a75a 

31     7 

26 

3737 

Pollux 

E. 

49     7  31 

2733 

47  31  21 

3707 

45  54  50 

3690 

44  17 

57 

3673 

Jupiter 

E. 

61  39  44 

3669 

60     2  23 

a653 

58  24  40 

9636 

56  46 

34 

36x9 

Regulus 

E. 

85  58     I 

37x1 

84  21  36 

3694 

82  44  48 

a677 

81     7 

37 

1699 

36 

a  Pegasi 

W. 

82     8  26 

3785 

83  43  14 

V65 

85  18  28 

9746 

86  54 

7 

9797 

a  Arietis 

W. 

39  12  49 

3616 

40  51  22 

3S9S 

42  30  24 

a574 

44     9 

55 

«S5S 

Pollux 

E. 

36     7  53 

3590 

34  28  44 

8574 

32  49  13 

8357 

31     9 

19 

a54a 

Jupiter 

E. 

48  30     9 

3531 

46  49  39 

«5X4 

45     8  45 

3496 

43  27 

26 

t479 

Regulas 

E. 

72  55  43 

8570 

71  16     7 

35SS 

69  36     6 

a334 

67  55 

40 

95x6 

27 

a  Pegasi 

W. 

94  58  28 

3639 

96  36  30 

3633 

98  14  54 

9607 

99  53 

39 

999a 

a  Arietis 

W. 

52  34  28 

24SS 

54  16  45 

2436 

55  59  28 

94x8 

57  42 

37 

099 

Regulus 

E. 

59  27  II 

S436 

57  44  13 

3408 

56    0  50 

939X 

54  17 

2 

a973 

Spica 

E. 

113  28     I 

3439 

III  45     7 

34XX 

no     I  48 

a393 

108  18 

3 

«376 

28 

a  Arietis 

W. 

66  24  50 

33x3 

68  10  30 

3397 

69  56  34 

998x 

71  43 

X 

9966 

Aldebaran 

W. 

35  51  55 

35" 

37  32  53 

"479 

39  14  36 

a449 

40  57 

I 

949X 

Regulus 

E. 

45  31  55 

3391 

43  45  42 

3370 

41  59    7 

9961 

40  12 

xo 

3345 

Spica 

E. 

99  33  15 

3394 

97  47     6 

3376 

96    0  34 

19^ 

94  13  40 

9948 

29 

a  Anetis 

W. 

80  40  36 

9198 

82  29     7 

3x86 

84  17  55 

9174 

86    7 

X 

«<«« 

Aldebaran 

W. 

49  38  II 

4309 

51  23  58 

9390 

53  10  12 

3373 

54  56 

51 

aa58 

Spica 

E. 

85  13  54 

tx8x 

83  24  58 

3170 

81  35  45 

3x39 

79  46 

15 

•148 

Saturn 

E. 

no  56  50 

3334 

109     9  13 

339X 

107    21    17 

3909 

105  33 

3 

9x98 

30 

a  Anetis 

W. 

95  16  15 

9XX9 

97     6  45 

3XX3 

98  57  25 

3x07 

100  48 

14 

9xa 

Aldebaran 

W. 

63  55  25 

ti94 

65  44     2 

9x84 

67  32  53 

9x76 

69  21 

57 

9x68 

Spica 

E. 

70  34  59 

9KQ 

68  44     5 

3096 

66  53     0 

9090 

65     I 

46 

•085 

Saturn 

E. 

96  27  56 

1x51 

94  38  15 

3143 

92  48  22 

tX37 

90  58 

19 

9XSX 

31 

Aldebaran 

W. 

78  29  48 

SI43 

80  19  43 

3139 

82     9  42 

9138 

83  59 

43 

3137 

Pollux 

W. 

35  21  41 

3083 

37  13     8 

3079 

39     4  40 

9077 

40  56 

15 

3075 

Spica 

E. 

55  43  45 

3067 

53  51  55 

~63 

52    0     2 

9064 

50     8 

8 

ao64 

Saturn 

E. 

81  46  14 

31x4 

79  55  36 

9X13 

78     4  55 

9XXX 

76  14 

13 

91 X9 

Antares 

E. 

loi  36  14 

3063 

99  44  18 

306> 

97  52  20 

906X 

96     0 

20 

906X 

XVIII. 
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GREENWICH  MEAN  TIME, 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object 

Midnight 

P.L. 

of 

Diff. 

xv^ 

P.L, 

of 

Diff. 

XVIIIh. 

P.L, 

of 

Diff. 

XXIh. 

P.L. 

of 
Diff. 

•             *             M 

• 

m 

• 

*         m 

•                   m 

as 

Sun 

W. 

99  54  2$ 

3«7X 

xoi  19 

10 

3356 

102 

44  13 

3941 

104    9  33 

3»S 

Fomalhaut 

w. 

74  19     6 

3310 

75  45 

3 

3T93 

77 

II  20 

3I7« 

78  37  58 

3x38 

a  Pegasi 

w. 

5«     7  39 

3*36 

53  33 

6 

3309 

54 

59     4 

3x83 

56  25  33 

3x38 

PoUux 

E. 

67  55  15 

1901 

66   22 

57 

•888 

64 

50  23 

«a74 

63  17  31 

tf6x 

JUPXTBK 

E. 

80  41     9 

3848 

79     7 

44 

3836 

77 

34     3 

3833 

76    0    4 

•808 

ReguloB 

E. 

104  48    7 

fl8s3 

103  15 

39 

s88o 

lOI 

42  54 

•866 

100    9  5a 

iSSS 

M 

Sun 

W. 

III  20  57 

3x43 

XI2   48 

14 

5W7 

114 

15  51 

3109 

115  43  50 

3091 

Fomalhaut 

W. 

85    56   2X 

S073 

87  25 

4 

3056 

88 

54     7 

3040 

90  23  30 

3033 

a  Pegasi 

W. 

63  45  25 

3039 

65  14 

50 

3017 

66 

44  42 

•994 

68  15     2 

•973 

PoUuz 

E. 

55  28  37 

3767 

53  53 

52 

V7i 

52 

18  46 

•735 

50  43  19 

•739 

JUPITBR 

E. 

68     5  29 

«734 

66  29 

34 

3719 

64 

53  19 

3708 

63  16  42 

•fi«7 

Regulas 

E. 

92  20     I 

«777 

90  45 

3 

•761 

89 

9  44 

•745 

87  34     4 

•7^8 

25 

Sun 

W. 

123    9  19 

a997 

124  39 

35 

3978 

126 

10  15 

9959 

127  41  19 

•940 

a  Pegasi 

W. 

75  53  34 

8866 

77  26 

37 

9845 

79 

0     7 

3835 

80  34     3 

•804 

a  Arietis 

W. 

33  43  30 

t7«H 

34  20 

5 

3681 

35 

57  10 

•659 

37  34  45 

•638 

Pollux 

£. 

42  40  41 

««57 

41     3 

3 

3640 

39 

25     2 

3634 

37  46  39 

•607 

Jupiter 

E. 

55     8     5 

a6oi 

53  29 

12 

3584 

51 

49  55 

•566 

50  xo  14 

•349 

Regulus 

E. 

79  30     2 

«6*« 

77  52 

4 

3634 

76 

13  41 

•606 

74  34  54 

•388 

36 

a  Pegasi 

W. 

88  30  II 

3709 

90     6 

39 

3690 

91 

43  32 

3673 

93  20  48 

•633 

a  Arietis 

W. 

45  49  54 

«533 

47  30 

21 

3513 

49 

II  16 

•494 

50  52  38 

8474 

Pollux 

E. 

29  29     4 

3516 

27  48 

27 

331a 

26 

7  30 

•499 

24  26  15 

3485 

Jupiter 

E. 

41  45  43 

3461 

40     3 

35 

3443 

38 

21     2 

3436 

36  38     4 

3409 

Regulus 

E. 

66  14  49 

3498 

64  33 

33 

3480 

62 

51  51 

3463 

61     9  44 

•443 

37 

a  Pegasi 

W. 

loi  32  45 

4577 

103  12 

II 

•364 

104 

51  55 

•551 

106  31  57 

•540 

a  Arietis 

W. 

59  26  13 

3381 

61  10 

15 

9364 

62 

54  42 

3346 

64  39  34 

•330 

Regulus 

E. 

52  32  49 

«357 

50  48 

12 

9339 

49 

3  10 

as93 

47  17  44 

•307 

Spica 

E. 

106  33  54 

9359 

104  49 

21 

t34« 

103 

4  23 

•396 

loi   X9     X 

•309 

a8 

a  Arietis 

W. 

73  29  50 

3133 

75  17 

0 

■337 

77 

4  32 

•»4 

78  52  24 

33X0 

Aldebaran 

W. 

42  40     6 

9395 

44  23 

48 

«37i 

46 

8    4 

•349 

47  52  52 

3338 

Regulus 

E. 

38  24  50 

«3« 

36  37 

9 

33X8 

34 

49     8 

•M4 

33     0  47 

3x9s 

Spica 

E. 

92  26  24 

tt34 

90  38 

47 

3330 

88 

50  49 

••06 

87     2  31 

•X94 

ag 

a  Arietis 

W. 

87  56  23 

•134 

89  46 

0 

«X44 

91 

35  52 

•X36 

93  25  57 

3X^7 

Aldebaran 

W. 

56  43  53 

«43 

58  31 

17 

3339 

60 

19     X 

••xS 

62     7     4 

•904 

Spica 

E. 

77  56  29 

ai37 

76     6 

27 

3X38 

74 

16    XX 

3x19 

72  25  41 

SIIX 

Saturn 

E. 

103  44  32 

SZ87 

loi  55 

45 

3x76 

100 

6  42 

3x67 

98  17  25 

3X59 

30 

a  Arietis 

W. 

102  39  12 

3096 

104  30 

17 

309s 

106 

21  28 

•089 

X08  12  44 

9086 

Aldebaran 

W. 

71  II  13 

3i6x 

73     0 

39 

3X55 

74 

50  15 

3x50 

76  39  58 

3x45 

Spica 

E. 

63  10  23 

3079 

61   18 

52 

•075 

59 

27  15 

907^ 

57  35  32 

•069 

1 

Saturn 

E. 

89    8     7 

3Z36 

87  17 

47 

3X33 

85 

27  21 

•xx8 

83  36  50 

•X15  1 

31 

Aldebaran 

W. 

85  49  46 

3X37 

87  39 

49 

3x38 

89 

29  50 

•139 

91   19  49 

ax4x 

1 

Pollux 

W. 

42  47  53 

3074 

44  39 

32 

3074 

46 

31  11 

•075 

48  22  48 

1 
3077 

spica 

E. 

48  16  14 

306s 

46  24 

21 

3066 

44 

32  30 

3068 

42  40  42 

3070 

Saturn 

E. 

74  23  32 

3II3 

72  32 

52 

3115 

70  42  15 

3x17 

68  51  42 

3X30 

1 

Antares 

E. 

94     8   20 

306t 

92  16 

20 

2062 

90 

24  22 

•063 

88  32  26 

•066 

22 


FEBRUARY,  1896. 


III. 


' 

AT  GREENWICH  MEAN  NOON. 

4 

a 

li 

THE    SUN'S 

o 

S 

o 
m 

1 

0 

0 

TRUE  LONGITUDE. 

DiS.  for 
I  Hour. 

LATITUDE. 

Logarithm 

of  the 

Radius  Vector 

of  the 

Barth. 

Diff.  for 
X  Hour. 

Mean  Time 

of 

Sidereal  Noon. 

X 

X' 

e 

>               w 

t                    M 

m 

m 

h      m        s 

I 
2 

3 

32 

33 
34 

312 

313 
314 

11  13.2 

12  4.0 

12  53-9 

II               0.5 
II         51.  I 

12    40.9 

152.14 
152.10 
152.06 

+   0.01 

—  0.13 

0.24 

99936745 
9.9937427 

9.9938132 

28.9 
29.8 

3  14  39-30  : 
3  10  43.38 

3     6  47-47 

1     4 

i    5 
6 

35 
36 

37 

315 
316 

317 

13  430 

14  31.0 

15  18.2 

13  29.8 

14  17.8 

15  4.8 

152.02 

151.98 

151-94 

-    0.35 
0.44 
0.49 

9.9938859 
9.9939607 
9.9940375 

-1-30.7 
31.6 

32.5 

3     2  51.56 
2  58  55-65 
2  54  59.74  ! 

7 
8 

9 

38 

39 
40 

318 
319 
320 

16     4,4 

16  49.6 

17  33  7 

15    508 

16  35-9 

17  19.8 

X5I.9O 
Z5I.86 
Z5I.82 

-0.51 
0.52 

0.48 

9.9941 160 
9.9941962 
9.9942779 

+33  3 
33-9 
34-4 

2  51     3-83 
2  47     7.92 

2  43  12.01 

lO 

:  " 

12 

41 
42 
43 

321 
322 

323 

18  16.8 

18  58.7 

19  39-3 

18     2.8 

18  44.6 

19  25.1 

151.77 
151.72 
151.66 

-0.43 

034 
0.24 

9.9943610 

9-9944453 
9-9945308 

+34-9 
35-4 

35-8 

1 
2  39  16.10 

2  35  20.19 

2  31  24.28 

13 
14 

.  ^5 

44 
45 
46 

324 

325 
326 

20  18.5 

20  56.3 

21  32.6 

20     4.1 

20  41.7 

21  17.9 

151.60 
151.54 
151.48 

—   0.12 

0.00 

+   0.14 

9.9946173 
9.9947048 
9.9947932 

4-36.2 
36.7 

37-1 

2  27  28.38  : 
2  23  32  47 
2  19  36.56 

i6 

17 
i8 

47 
48 

49 

327 
328 
329 

22     7.2 

22  40.2 

23  11.4 

21  52.4 

22  25.2 
22  56.3 

I5I.4I 

151-34 
151-26 

+   0.25 
0.36 
0.45 

9.9948827 

9-9949732 
9.9950648 

-•■37-5 
379 
38.4 

2  15  40.65  ' 
2  II  44.74  . 
2    7  48.83 

19 

20 

21 

1 

50 
51 
52 

330  23     40.8 

331  24        8.3 

332  24     33.8 

23  25.5 

23  52.9 

24  18.3 

151. 18 
151. 10 
151.02 

+   0.52 
0.56 
057 

9-9951575 

99952515 
9.9953467 

4-38.9 
394 
39-9 

2    3  52.92 
I  59  57.01 
I  56    1. 10 

22 
23 

24 

53 

54 
55 

333 

334 
335 

24  57.3 

25  18.9 

25  3«  7 

24  41.7 

25  31 

25    22.8 

150.94 
150.86 
150.78 

+   0.54 
0,49 
0.40 

9-9954433 

9-9955413 
9.9956410 

4-40.5 
41.2 
41.9 

I  52    5-19 
I  48    9.28 

I  44  13.38 

25 
26 

28 
29 

56 
57 

58 

59 
60 

336 

337 

338 

339 
340 

25  56.4 

26  12.2 

26  26.2 
26  38.4 
26  48.7 

25    40.4 

25  56.1 

26  lO.O 

26  22.0 
26  32.2 

150.70 
150.6^ 

150.55 
150.47 
150.30 

+    0.31 
0.19 

4-  0.07 

—  0.08 

0.21 

9.9957424 

9^95^'^455 

9-993^^503 
9.9960569 

9.9961653 

4-42.6 

43-3 
44.0 

44.7 
45-5 

I  40  17.47 
I  36  21.56 
I  32  25.65 
I  28  29.74 
I  24  33.83 

30 

1 

61 

341 

26  57.3 

26  40.7 

150.32 

-0.33 

9.9962753 

+46.2 

I  20  37.92 

NOTI 

K.  -The  1 

Dambert  in  column  A 
iaoi  of  January  I'a 

correspond  to 

Ibe  true  eqi 

iiinOK  of  tbe  data;  in  column  A'  1 

0  Che  mean 

Diff.  for  I  Hour, 
— 9-.8296.        1 
(Table  IL) 

IV. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S 


i 

I 


SBMIDIAMBTBR. 


HORIZONTAL  PARALLAX. 


UPPER  TRANSIT. 


AGS. 


Noon. 


Midnight 


Noon. 


DiCfor 
z  Hoar. 


Midnight 


Dili,  for 
X  Honr 


MeridiAo  of 
Greenwich. 


DilF.for 
X  Hour. 


Noon. 


X 

a 
3 

4 

5 

6 

7 

8 

9 
xo 

XI 

la 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
«4 

25 
26 

27 

28 

29 

30 


16  33.7 

[6  29.8 
[6  22.6 


[6 

:6 


5 
5 


5 
4 

4 
4 


A 


4 
4 


^5 
5 


6 
6 
6 
6 


12.9 

2.0 

50.7 

39.8 
29.6 
20.4 


5  12.2 


4-9 
58.7 

53-4 
49.1 

46.2 

44-7 
45.0 

47-4 

52.2 

59.4 
9-3 

2X.6 

35-9 
51-5 

74 
22.0 

340 

4X-7 

44-3 


16  41.5 


6  32.3 
6  26.6 
6  17.9 


6 
5 


5 
5 


5 
5 


4 

4 


4 
4 


4 
5 


5 
5 


6 
6 
6 
6 

6 


7-5 
56.4 
45-2 

34-6 
24.9 

16.2 

8.4 

1-7 
55-9 

51.X 
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2 

PoUux 

W. 

72  24  24 

axja 

74  14    4 

2162 

76    3  29 

2X7X 

77  52  40 

9x82 

JUPZTER 

W. 

60  55  18 

fizz 

62  46     I 

2x20 

64  36  30 

2x30 

66  26  44 

9X39 

Reguliu 

W. 

35  «7  35 

2145 

37  17  25 

2155 

39     7     I 

2x63 

40  56  22 

3X74 

Saturn 

E. 

45     8  59 

2233 

43  21  21 

2248 

41  34     5 

3364 

39  47  12 

928X 

Antares 

E. 

64  28     0 

«I45 

62  38  10 

2X33 

60  48  35 

9x63 

58  59  15 

3175 

Venus 

E. 

91  20  47 

«54i 

89  40  31 

2552 

88    0  30 

2362 

86  20  43 

3574 

Mars 

E. 

94  17  41 

4379 

92  33  36 

3389 

90  49  46 

3399 

89     6  10 

94x0 

Sun 

E. 

129  55  26 

2460 

128  13  17 

2470 

126  31  21 

2480 

124  49  40 

9491 

3 

PoUux 

W. 

86  54  36 

«37 

88  42     9 

2248 

90  29  25 

9260 

92  16  23 

9979 

Jupiter 

W. 

75  33  57 

2194 

77  22  33 

2206 

79  10  52 

92X8 

80  58  53 

9290 

Regulus 

W. 

49  59     9 

9230 

51  46  52 

2242 

53  34  17 

3353 

55  21  25 

9986 

Antares 

E. 

49  56  3a 

2231 

48     8  50 

2243 

46  21  26 

2254 

44  34  19 

9967 

Venus 

E. 

78     5  46 

2^ 

76  27  37 

2646 

74  49  45 

9tf0 

73  12  II 

3^ 

Mars 

E. 

80  32  10 

2468 

78  50  12 

248Z 

77     8  32 

3493 

75  27    9 

3507 

Sun 

E. 

116  25    9 

SS49 

"4  45    4 

9562 

"3     5  17 

3575 

III  25  48 

«5«8 

4 

Pollux 

W. 

loi     6  39 

2336 

102  51  46 

9348 

104  36  35 

238a 

106  21     4 

3375 

Jupiter 

W. 

89  54  24 

2293 

91  40  34 

3305 

93  26  26 

Qz8 

95  II  59 

333X 

Regulus 

W. 

64  12  29 

2329 

65  57  46 

«343 

67  42  45 

3355 

69  27  25 

9388 

Antares 

E. 

35  43  22 

«330 

33  58     6 

S343 

32  13     9 

«3S6 

30  28  31 

9388 

Venus 

E. 

65     8  58 

3744 

63  33  16 

2758 

61  57  53 

3773 

60  22  50 

9788 

Mars 

E. 

67     4  53 

8574 

65  25  22 

2588 

63  46  10 

260X 

62     7  17 

i6i5 

Sun 

E. 

103  12  52 

^5 

lox  35  12 

9669 

99  57  50 

2683 

98  20  47 

9696 

5 

Pollux 

W. 

114  58  52 

244X 

X16  41  29 

3453 

X18  23  49 

9465 

120    5  51 

9480 

Jupiter 

W. 

103  55    4 

239S 

105  38  46 

2408 

107  22    9 

2421 

109     5  14 

3433 

Regulus 

W. 

78     6     5 

3433 

79  48  53 

344s 

81  31  24 

3458 

83  13  37 

9470 

Venus 

E. 

52  32  24 

2862 

50  59  17 

2878 

49  26  30 

2893 

47  54     2 

3908 

Mars 

E. 

53  57  36 

26B6 

52  20  37 

3699 

50  43  56 

27x3 

49     7  34 

2728 

Sun 

E. 

90  20    9 

27M 

88  44  56 

2780 

87  xo    2 

3793 

85  35  25 

3807 

6 

Jupiter 

W. 

117  36  II 

2496 

119  17  30 

9508 

120  58  32 

9590 

122  39  18 

•533 

Regulus 

W. 

91  40  17 

2S33 

93  20  45 

3544 

95    0  57 

2556 

96  40  53 

9568 

Spica 

W. 

37  41     8 

2538 

39    21    28 

2550 

41     I  32 

2561 

42  41  20 

3573 

Venus 

E. 

40  16  34 

2986 

38   46      4 

3001 

37  15  53 

30x8 

35  46     2 

3034 

Mars 

E. 

41   10  24 

2798 

39  35  53 

281 X 

38     I  40 

2823 

36  27  45 

•840 

Sun 

E. 

77  46  45 

3873 

76  13  52 

3887 

74  41  16 

3899 

73     8  56 

99x9 

7 

Regulus 

W. 

X04  56  31 

•625 

106  34  52 

2635 

108  12  59 

2646 

109  50  51 

3657 

Spica 

W. 

50  56  26 

2629 

52  34  42 

2639 

54  12  44 

2650 

55  50  31 

2M0 

Venus 

E. 

28  22     3 

3x24 

26  54  22 

3x44 

25  27     6 

3165 

24    0  15 

Sx88 

Sun 

E. 

65  31  16 

3973 

64     0  30 

3985 

62  29  58 

3997 

60  59  41 

9009 

34 


FEBRUARY,  1896. 


XV. 


GREENWICH  MEAN  TIME. 

• 

LUN 

P.L. 

of 

DiflE. 

AR  DISTANCES. 

0 

1* 

Name  and  Direction 
of  Object. 

Noon. 

mil. 

P.L. 

of 

Diff. 

Vlh. 

P.L. 

of 

DiflE. 

IXh. 

P.L. 

of 

Diff. 

•             »             H 

•         »        w 

•      t 

M 

•        » 

m 

8 

Regulus 
Spica 
Saturn 
Sun 

W. 
W. 
W. 
E. 

III       28      29 

57  28     4 
31  56  21 
59  29  39 

4671 
2flo6 
3oao 

"3     5  53 
59     5  23 
33  30  41 
57  59  51 

1678 
a68z 
0806 
3030 

"4  43 
60  42 

35     5 
56  30 

3 

29 

I 

16 

3687 
3690 

3807 
3CHX 

116  20 
62  19 
36  39 
55    0 

0 

22 

20 

54 

•698 

370X 

3808 

3059 

9 

Spica 
Saturn 
Antares 
Sun 

W. 
W. 
W. 
E. 

70  20  31 
44  30     0 
24  26  33 
47  37  21 

8748 
3828 

3103 

71  56     7 
46     3  51 
26     2  II 

46     9  15 

2756 

a834 
3756 

3x14 

73  31 
47  37 
27  37 
44  41 

32 
35 
37 

22 

3766 
3839 
3764 
3x34 

75    6 

49  II 
29  12 

43  13 

45 
12 

52 

41 

9774 
984s 
9773 

sxas 

10 

Spica 
Saturn 
Antares 
Sun 

W. 
W. 
W. 
£. 

83     0     2 
56  57  24 
37     6  17 
35  58     4 

9816 

1875 
a8i5 

3178 

84  34     9 
58  30  15 
38  40  26 

34  31  29 

3833 
388X 

3833 
3188 

86     8 
60     2 
40  14 
33     5 

5 

58 

25 

5 

383Z 
3887 
•830 

3196 

87  41 
61  35 
41  48 

31  38 

52 
33 
14 
51 

9840 

9894 
8638 

3904 

ZI 

Spica 
Saturn 
Antares 
Sun 

W. 
W. 
W. 
E. 

95  28  16 
69  16  25 

49  34  50 
24  30  II 

3876 
2936 
2875 
3*46 

97     I     5 
70  48  II 

51     7  41 
23     4  56 

3884 
9933 
3883 
3354 

98  33 
72  19 
52  40 
21  39 

44 

49 
22 

51 

3891 

9939 
3890 

3963 

100    6 

73  51 
54  12 
20  14 

14 
19 
54 
55 

9B9B 

9944 
3896 

3970 

14 

Sun 

a  Arietis 
Aldebaran 

W. 
E. 
E. 

9     2  34 
62  16  22 

93  56  39 

3418 
3043 
3097 

10  24  30 

60  47     3 
92  28  26 

3418 

3<H9 
3XOX 

II  46 

59  17 
91     0 

26 

51 

18 

3491 

3054 
3x05 

13     8 
57  48 
89  32 

19 
45 
15 

3493 
3060 

31x0 

15 

Sun 

a  Arietis 
Aldebaran 

W. 
E. 
E. 

19  56  51 
50  24  51 
82  13  22 

3440 
3083 
313a 

21   18  22 
48  56  23 
80  45  51 

3444 
3089 

3x35 

22  39  49 
47  28     0 
79  i8  24 

944« 
3094 
3x39 

24     I 

45  59 
77  51 

13 

43 

2 

3430 
3099 
S143 

i6 

Sun 

a  Arietis 
Aldebaran 
Pollux 

W. 
E. 
E. 
E. 

30  47  a7 

38  39  45 

70  35  21 

113  14  22 

3461 

3W3 
3161 

Sote 

32     8  35 
37  12     3 
69     8  25 

III  45  50 

3463 
3x38 

3x65 
3083 

33  29  41 

35  44  27 

67  41  34 
no  17  19 

34fi4 
3x33 
3168 

3084 

34  50 

34  16 

66  14 

108  48 

45 
57 
47 
50 

3465 
3x38 

SX7X 
3085 

17 

Sun 

Aldebaran 
PoUux 
Jupitbr 

w. 

E. 
E. 
E. 

41  35  56 

59     I  44 
loi  26  35 

III  II  46 

346s 
3x86 

3086 
S043 

42  56  59 

57  35  18 

99  58     8 

109  42  27 

3465 
3x88 

3065 

9043 

44  18 

56     8 

98  29 

108  13 

2 

55 
40 

7 

3463 
319a 
3083 
3043 

45  39 

54  42 

97     I 
106  43 

7 
36 
10 

46 

3468 

3194 
SoBs 

3040 

i8 

Sun 

Aldebaran 
Pollux 
Jupiter 

W. 
E. 
E. 
E. 

5«  25     7 

47  31  53 
89  38     8 

99  16  28 

3448 

3070 
3M9 

53  46  29 

46     5  57 
88    9  22 

97  46  51 

344S 

32x4 
3066 

3035 

55    7 
44  40 
86  40 

96  17 

55 
5 

31 
9 

3440 
3919 
3063 

3083 

56  29 

43  14 
85  II 

94  47 

26 

18 
36 
23 

S43S 

3994 

3038 
30x8 

19 

Sun 
Pollux 
Jupitkr 
Regulus 

W. 
E. 
E. 
E. 

63  18  33 

77  45  30 
87   17     5 

114  39  42 

3405 
3031 
3990 
3014 

64  40  44 

76  15  56 
85  46  40 

"3     9  59 

3397 
3034 

3984 
30x8 

66     3 

74  46 

84  16 

III  40 

4 

13 

7 
8 

3390 

30x7 

9977 
Soxo 

67  25 

73  16 

82  45 

no  10 

32 

22 

26 

8 

338X 
3009 
3969 

3003 

20 

Sun 
Pollux 
Jupiter 
Regulw 

W. 
E. 
E. 
E. 

74  20  28 

65  44  34 

75  9  28 
102  37  35 

333* 
a9<>6 

9958 

75  44     2 

64  13  39 

73  37  42 

loi     6  30 

33M 
3956 
9916 
3948 

77    7 
62  42 

72     5 
99  35 

48 

31 

44 
12 

33x0 

9946 
3906 

9938 

78  31 
61  II 

70  33 
98     3 

48 
10 

33 
41 

3998 

9933 
989s 
9936 

v 


k. 
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GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

5^ 

P.L. 

P.  L. 

P.I*. 

P.X-. 

o| 

Name  and  Direction 

Midnight 

of 

XVh. 

of 

XVUV^ 

of 

XXIh. 

of 

s- 

OX  Object 

Diff. 

Dill. 

Diff. 

I>iff. 

•        1        m 

•              *              M 

•         *         m 

•        9m 

8 

Regulus 

W. 

"7  56  43 

2707 

"9  33  13 

t7iS 

121      9   31 

•726 

122  45   36 

2736 

Spica 

W. 

63  56     I 

S7ZO 

65  32  27 

«7i9 

67     8  41 

3729 

68  44  42 

•738 

Saturn 

W. 

38  13  37 

s8n 

39  47  50 

•815 

41  21  59 

38x9 

42  56     2 

2833 

Sum 

E. 

53  31  46 

30^ 

52     2  51 

3073 

50  34    8 

3083 

49     5  38 

3094 

9 

Spica 

W. 

76  41  47 

J7fl3 

78  x6  37 

3792 

79  51  16 

s8oo 

8x  35  44 

3808 

Saturn 

W. 

50  44  4a 

3851 

52  x8    4 

3836 

53  51  19 

38^ 

55  24  25 

3869 

Antares 

W. 

30  47  55 

2782 

32  22  47 

3790 

33  57  a8 

1798 

35  31  58 

3807 

Sun 

E. 

41    46    XI 

314a 

40  18  52 

3«5a 

38  51  45 

.3x6x 

37  24  49 

3x70 

zo 

Spica 

W. 

89  X5  28 

3848 

90  48  54 

t855 

92  22  XX 

286s 

93  55  18 

M9 

Saturn 

W. 

63     7  59 

990X 

64  40  17 

«906 

66  12  28 

39x3 

67  44  31 

3920 

Antares 

W. 

43  ai  52 

3845 

44  55  21 

3853 

46  28  40 

s86o 

48     I  50 

3868 

Sun 

E. 

30  12  47 

3213 

28  46  53 

3331 

27  21     9 

3330 

25  55  35 

3238 

zx 

Spica 

W. 

loi  38  35 

990S 

103  xo  47 

3913 

X04  42  51 

39x9 

106  14  46 

3926 

Saturn 

W. 

75  22  42 

99SI 

76  53  56 

2957 

78  25     3 

29^ 

79  56     2 

2969 

Antares 

W. 

55  45  18 

3903 

57  17  33 

3910 

58  49  39 

39x6 

60   21    37 

2914 

Sun 

E. 

18  50    9 

3*78 

17  25  32 

3287 

x6     I     5 

3293 

14  36  48 

3303 

M 

Sun 

W. 

14  30     9 

3427 

15  51  55 

3430 

17  13  38 

3434 

x8  35  x6 

S4S7 

a  Arietis 

E. 

56  19  46 

3063 

54  50  53 

3069 

53  22    6 

3074 

51  53  25 

9080 

Aldebaran 

E. 

88     4  18 

31x4 

86  36  26 

31 19 

85    8  40 

3x33 

83  40  58 

3X38 

15 

Sun 

W. 

25  22  33 

3453 

26  43  50 

3454 

28     5     5 

3457 

29  26  17 

3439 

a  Arietis 

E. 

44  31  32 

3104 

43     3  27 

3108 

41  35  27 

3XXS 

40    7  33 

31x8 

Aldebaran 

E. 

76  23  45 

3«47 

74  56  32 

3x51 

73  29  24 

3x54 

72    2  20 

3x98 

i6 

Sun 

W. 

36  II  48 

3466 

37  32  50 

34«6 

38  53  52 

3466 

40  14  54 

3466 

a  Arietis 

E. 

32  49  34 

3144 

31  22  18 

3150 

29  55    9 

3x58 

28  28     9 

3164 

Aldebaran 

E. 

64  48     3 

3174 

63  21  23 

3177 

61  54  46 

3x80 

60  28  13 

3x83 

Pollnz 

E. 

107   ao   22 

3086 

105  51  55 

3086 

X04  23  28 

3087 

xo2  55    2 

3086 

17 

Sun 

W. 

47    0  14 

3460 

48    2X    23 

3457 

49  42  35 

3455 

51     3  49 

34St 

Aldebaran 

E. 

53  16  20 

3«98 

51  50     8 

3300 

50  23  59 

3304 

48  57  54 

3207 

Pollux 

E. 

95  32  39 

3080 

94     4     5 

3078 

92  35  29 

3076 

91     6  50 

3073 

Jupiter 

E. 

105  14  23 

3039 

103  44  58 

3037 

102  15  31 

y»H 

100  46     x 

3033 

x8 

Sun 

W. 

57  51     3 

343X 

59  12  45 

3434 

60  34  34 

S4i8 

6x  56  30 

S4Xt 

Aldebaran 

E. 

41  48  37 

3230 

40  23     3 

3236 

38  57  36 

3243 

37  32  18 

3253 

Pollux 

E. 

83  42  35 

3054 

82  13  29 

30*8 

80  44  x6 

3043 

79  14  57 

yn7 

Jupiter 

E. 

93  17  32 

3013 

91  47  35 

3008 

90  17  32 

3003 

88  47  22 

2997 

19 

Sun 

W. 

68  48  xo 

337a 

70  10  58 

3363 

71  33  57 

3353 

73  57    7 

3343 

Pollux 

E. 

71  46  21 

300t 

70  16   ID 

2993 

68  45  49 

29^ 

67  15  X7 

«97« 

Jupiter 

E. 

81   14  35 

79  43  34 

2954 

78  12  23 

2943 

76  41     I 

2936 

Regulus 

E. 

108  39  59 

3994 

107     9  39 

2986 

X05  39     9 

•977 

104    8  28 

2968 

20 

Sun 

W. 

79  56     2 

3a«5 

81  20  31 

3272 

82  45  15 

3259 

84  10  14 

S245 

Pollux 

E. 

59  39  36 

9924 

58     7  47 

3912 

56  35  44 

3900 

55    3  25 

•887 

Jupiter 

E. 

69     I     8 

3884 

67  28  29 

3872 

65  55  34 

3860 

64  22  24 

•848 

Regulus 

E. 

96  31  55 

8915 

94  59  55 

2903 

93  27  40 

2B9X 

91  55    9 

387S 
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xvn. 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


^4 


aa 


a3 


a4 


as 


a6 


a? 


aS 


.  ^9 


Name  and  Dlraodon 
of  Object 


Sun  W. 

Pollux  £ . 

JUPITBR  E  • 

Regulus  £  • 

Sun  W. 

a  Arietis  W. 

Pollux  £ . 

JUPITBR  £ . 

Regulus  E . 

Sun  W. 

o  Arietis  W. 

JUPITBR  £ . 

Regulus  £ . 

Spies  £ . 

Sun  W. 

a  Arietis  W. 

Aldebarsn  W. 

Regulus  £ . 

Spies  £ . 

a  Arietis  W. 

Aldebarsn  W. 

Regulus  £ . 

Spies  £ . 

Saturn  £ . 

a  Arietis  W. 

Aldebarsn  W. 

Spies  £  • 

Saturn  £ . 

•  Arietis  W. 

Aldebarsn  W. 

Spies  £ . 

Saturn  £ . 

Antsres  E . 

Aldebarsn  W. 

Pollux  W. 

Jt'PITKR  W. 

Spies  E . 

Saturn  E  . 

Antsres  £ . 

AldrbArsn  W. 

Pollux  \V. 

JrPITKR  W. 

Saturn  E  • 

Antares  £  • 


Noon, 


85  35  30 
53  30  50 
62  48  58 

90  22  22 

97  8  3a 
34  22  26 

40  59  47 
50  10  51 

77  49  12 

X09  4  xz 
47  10  21 

37  10  44 

64  53  28 
X18  54  4 

X2X  26  14 
60  27  15 
30  15  16 

5X  3X  20 
X05  32  29 

74  13  53 
43  23  25 
37  40  33 

91  42  X2 

xx8  X  30 

88  29  28 

57  16  39 
77  23  26 

103  50  53 

X03  10  x6 

71  41  57 
62  39  25 

89  X4  4 
X08  32  12 

86  28  52 

43  27  33 
34  42  " 
47  36  43 
74  18  31 
93  28  49 

loi  25  55 

5S  3^^  30 

49  5"^  31 

59  14  3^ 
76  15  40 


P,L. 

of 

Diff. 


a875 
9835 
•865 

sxoi 
*8ox 
2769 
1719 
$746 

•9SO 
9640 

•585 

•607 

•6x0 

•707 
S480 
S7^ 
4456 
•430 

tiM 
•466 

«yH 

«S07 

Mis 

««74 
•Z70 


•077 
•143 
•061 


•o«7 
•003 

«977 

1993 

■030 

1991 

t9St 
«9S5 


Illh. 


87  X     3 

51  57  59 
61  15  15 

88  49  18 

98  36  40 
35  56  52 
39  24  29 
48  34  37 
76  13  33 


no  35 

48  48 

35  31 
63  14 

1x7  15 


26 
21 

29 

43 
23 


rgyt 


123  O  59 

62  8  57 

31  50  34 

49  49  5 
103  50  18 

75  59  17 
45  5  26 

35  54  40 

89  56  22 

116  x6  47 

90  18  18 

59  3  16 

75  34  13 
X02  2  36 

105  I  50 

73  3»  51 

60  47  26 

87  22  58 

106  40  8 

88  20  42 
45  21  2 

36  36  22 

45  43  I 
72  25  44 

91  35  o 


P.  L. 

of 

DifT. 


lOi 
60 

51 

57 
76 


x8  8 
32  35 
53  16 

21  33 
ai  22 


3316 
286a 
3822 

fl8s2 

2782 
2746 
2704 
2730 

2931 


2569 

2588 

SS9I 

2700 
2460 

«713 
2436 

•439 

•305 
^438 


2333 

2x70 
«53 
ti34 

2x90 

«^ 
txy> 


•085 
•tH8 


Vlh. 


*997 

i9r* 
1990 


X986 

•055 

X9S1 

X956 


88  26  53 
50  24  51 
59  41  16 
87  15  57 

100     5     9 

37  31  44 

37  48  50 

46  58  2 

74  37  33 


XI2 

50 

33 
6x 

"5 


7 
26 

51 
35 
36 


6 

49 
51 
32 
16 


1973 


124  36  II 

63  51     7 

33  26  56 

48      6   22 
102      7    39 

77  45    9 

46  48     7 

34  8  20 

88  10     6 

114  31  36 

92     7  31 
60  50  22 

73  44  36 
100  13  54 

106  53  40 
75  22  5 
58  55  10 

85  31  35 

104  47  48 

90  12  40 

47  14  41 
38  30  41 

43  49  " 
70  32  51 

89  4X     3 

105  10  17 
62  26  39 

53  48     o 
55  28  39 

74  27     5 


P.L. 

of 

Diff. 


S20X 

2848 

2806 

S838 

3065 

276X 

2731 
2688 

0713 

29x0 


2551 

2569 

a573 

2746 
2440 

2670 
24x7 
2420 

2287 
24x1 

22c8 
2271 
2313 

2X55 

2236 
2x39 

«I73 

•057 
21x8 

2040 
2074 

•037 

2058 

1993 

X967 
X986 


ix»». 


X9BX 

2058 

X9S3 

1958 

ao3x 
«973 


89  53  I 
48  51  26 

58  6  59 

85  42  18 

loi  34     I 

39  7  3 
36  12  51 

45  2X  6 
73     I  10 

X13  39  12 

52  5  44 
32  II  49 

59  55  55 
113  56  44 

126  IX  50 

65  33  45 
35     4  16 

46  23  12 
xoo  24  33 

79  31  28 
48  31  26 
32  21  34 

86  23  24 
XX2  45  56 

93  57  7 
62  37  56 

71  54  37 
98  24  49 

108  45  46 
77  12  36 
57  2  38 
83  39  56 

102    55    X2 


92     4 
49     8  27 

40  25     8 

41  55  15 
68  39  52 

87  46  59 

XO7      2   21 
64   20  41 

55  42  40 

53  35  53 
72  32  51 


P.L. 

of 

I>iff. 


3x86 

a835 
3795 


3<H7 
«74i 
27x6 
2671 


2890 

2580 
•533 
2551 
SSS4 

«7a5 
2420 


240X 


2386 
2290 
«53 


214X 


««4 
2x60 


■X07 


1969 
1903 
2iax 

*977 


X96X 
I87S 


xvm. 
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GREENWICH  MEAN  TIME 

« 

• 

LUNAR  DISTANCES. 

P.  L. 

P.L. 

P.L. 

P.L. 

og 

Name  and  Diraotlon   1 

A    ^^a     •             .                                       1 

Midnight 

of 

XV^' 

of 

XVIIIh. 

of 

XXIh. 

of 

of  Object. 

^# 

Diff. 

Diff. 

Diff. 

Diff. 

•         »         m 

•         *         m 

• 

r          ft 

•         f         m 

az 

Sun 

W. 

9z  19  28 

3if9 

92  46  X4 

5x53 

94 

X3  20 

3x36 

95  40  46 

3119 

Pollux 

E. 

47  17  44 

s8ai 

45  43  43 

a8<»7 

44 

9  24 

9799 

42  34  45 

V7T 

Jupiter 

E. 

56  32  24 

9780 

54  57  30 

9706 

53 

22  17 

9750 

51  46  44 

t735 

Regulus 

E. 

84     8  20 

e8o8 

82  34     3 

«793 

80 

59  26 

9778 

79  24  29 

V^ 

22 

Sun 

W. 

103     3  x6 

Soa8 

X04  32  54 

3009 

X06 

2  55 

^989 

X07  33  21 

Vfo 

a  Arietis 

W. 

40  42  49 

87^ 

42  19     2 

970X 

43 

55  41 

968x 

45  32  47 

9660 

Pollux 

E. 

34  36  32 

S700 

32  59  52 

2684 

31 

22    51 

9669 

29  45  29 

9659 

Jupiter 

E. 

43  43  47 

•655 

42     6     6 

9638 

40 

28      2 

9691 

38  49  35 

9603 

Regulus 

E. 

71  24  25 

a679 

69  47  17 

9661 

68 

9  45 

•6«3 

66  3x  49 

9629 

«3 

Sun 

W. 

"5  "  43 

•B69 

xx6  44  4X 

9849 

X18 

18     5 

9898 

"9  5X  56 

ifloB 

a  Arietis 

W. 

53  45     7 

•560 

55  24  57 

9340 

57 

5  15 

9320 

58  46     X 

•499 

Jupiter 

E. 

30  31  22 

as  16 

28  50  31 

^99 

27 

9  16 

9482 

25  27  37 

9469 

Regulus 

E. 

58  15  53 

aS33 

56  35  25 

93x3 

54 

54  30 

2494 

53  X3     8 

•475 

Spica 

E. 

112  16  46 

•535 

XXO   36   22 

9Sx€ 

X08 

55  31 

•497 

107  X4  X3 

•47« 

^4 

Sun 

W. 

127  47  57 

«704 

129  24  31 

«a4 

i3» 

I  33 

9664 

132  39     X 

•643 

a  Arietis 

W. 

67  16  51 

«40X 

69      0   25 

9381 

70  44  27 

9362 

72  28  56 

•343 

Aldebaran 

W. 

36  4«  31 

«593 

38   2X    36 

«559 

40 

X  28 

9326 

41  42     5 

•495 

Regulus 

E. 

44  39  35 

•379 

42  55  30 

9360 

41 

10  58 

9342 

39  25  59 

*3n 

Spica 

E. 

98  40  59 

9382 

96  56  58 

•3^3 

95 

X2  30 

S344 

93  27  35 

9395 

«5 

a  Arietis 

W. 

81  18  Z3 

835X 

83    5  24 

«34 

84 

53     X 

92X8 

86  4X     2 

990X 

Aldebaran 

w. 

50  15  ai 

t3>Sz 

51  59  51 

9338 

53 

44  55 

93x6 

55  30  3X 

9294 

Regulus 

E. 

30  34  ai 

n53 

28  46  43 

99X6 

26 

58  39 

2199 

25  xo  10 

9x83 

Spica 

E. 

84  36  15 

«S5 

82  48  40 

99X8 

81 

0  40 

79  12  15 

9x86 

Saturn 

E. 

no  59  49 

t9j6 

X09  13  X4 

9958 

X07 

26  13 

824X 

X05  38  46 

•99S 

26 

a  Arietis. 

W. 

95  47    4 

«W7 

97  37  22 

9XX3 

99 

28     I 

910X 

xox  x8  59 

9088 

Aldebaran 

W. 

64  25  56 

3901 

66  14  22 

9X86 

68 

3  " 

9170 

69  52  23 

9x36 

Spica 

E. 

70    4  15 

9XXX 

68  13  32 

9098 

66 

22  29 

•083 

64  3X     6 

•073 

Saturn 

E. 

96  35  «i 

9x46 

94  45  32 

9x39 

92 

55  22 

9XX9 

9x     4  52 

9x07 

27 

a  Arietis 

W. 

zxo  38    6 

9039 

X12  30  39 

9039 

"4 

23  24 

9093 

X16  16  X9 

9019 

Aldebaran 

W. 

79    3  24 

9098 

80  54  27 

9069 

82 

45  43 

9081 

84  37  12 

9073 

Spica 

E. 

55    9  52 

9099 

53  16  52 

9DX4 

51 

23  40 

2007 

49  30  17 

Saturn 

E. 

81  48    3 

•056 

79  55  56 

«H9 

78 

3  38 

9042 

76   XI     9 

9038 

Antares 

E, 

ZOZ      2   21 

9019 

99     9  16 

•0X0 

97 

15  58 

9003 

95  22  29 

X996 

28 

Aldebaran 

W. 

93  56  54 

9059 

95  49     7 

•050 

97 

41  23 

9090 

99  33  39 

9090 

PoUux 

W. 

51     2  20 

X985 

52  56  18 

X989 

54 

50  20 

X98X 

56  44  24 

X980 

Jupiter 

W. 

42  19  41 

X960 

44  14  19 

«957 

46 

9     X 

X956 

48     3  45 

X9S5 

Spica 

E. 

40     X  14 

X981 

38     7  10 

X979 

36 

13     3 

1979 

34  18  55 

X979 

Saturn 

E. 

66  46  50 

9019 

64  53  45 

90X9 

63 

0  40 

2019 

61     7  35 

9020 

Antares 

E. 

85  52  49 

X975 

83  58  35 

«973 

82 

4  18 

X97a 

80     9  59 

X97» 

29 

Aldebaran 

W. 

X08  54  x8 

9aeB 

XXO  46    6 

•075 

XX2 

37  44 

90B2 

XX4  29  II 

9091 

PoUux 

W. 

66  14  38 

X989 

68     8  30 

X993 

70 

2  15 

1998 

71  55  53 

900S 

Jupitbr 

W. 

57  37  16 

1965 

59  31  46 

X968 

6x 

26  10 

X974 

63  20  26 

X979 

Saturn 

£. 

51  43  15 

«H3 

49  50  48 

905X 

47 

58  33 

9060 

46     6  32 

9070 

Antares 

£. 

70  38  42 

X989 

68  44  39 

X986 

66 

50  42 

X99X 

64  56  53 

S997 
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MARCH, 

1896. 

1. 

i 

AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

i 

•s 

• 

•S 
g 

s 

o 

■3 

Q 

Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 

Equation  iif 

Time, 

to  be 

Added  to 

Apparent 

Time. 

Diff.  for 
I  Hour. 

Apparent 
Right  Ascension. 

DifiF.  for 
I  Hour. 

Apparent 
Declination. 

Diff.  for 
X  Hour. 

Semi- 
diameter. 

SUN. 

Mon. 

Tues. 

I 

2 

3 

h      m        ■ 
22    51    33.99 

22  55  17-95 

22    59       1.46 

■ 
9.342 
9.322 
9.303 

0      /        w 

S.   7  16  26.1 

6  53  30.9 
6  30  29.9 

+57-17 
57-42 
57.66 

t 

16 
16 
16 

m 
10.29 
10.04 
9.78 

65.39 
6532 
65.25 

m        s 
X2    23.12 

X2    10.57 

II  57-55 

• 
0.513 

0.533 
0.552 

Wed. 
Thur. 
Frid. 

4 

5 
6 

23       2    44.51 

23     6  27.14 

23  10   9.37 

9.285 
9.268 
9.252 

6    723-3 
54411.6 

5  20  55.1 

+57.88 
58.09 
58.28 

16 
16 
16 

9-53 
9.27 

9.01 

65.18 
65.12 
65.06 

XI  44.09 
II  30.21 
XX  15.92 

0.570 
0.587 
0.603 

Sat. 

SUN. 

Mon. 

7 
8 

9 

23  13  51.22 
23  17  32.70 

23    21    13.83 

9.236 
9.22  X 

9.207 

4  57  34-2 

4  34    9-3 
4  10  40.8 

+58-45 
58.61 

58.75 

16 
16 
16 

8.74 
8.48 

8.21 

65.00 
64.95 
64.90 

II    1.25 

10  46.22 
10  30.84 

0.619 
0.633 
0.647 

Tues. 
Wed. 
Thur. 

lO 

II 

12 

23    24   54.64 
23    28    35.14 
23    32    15.36 

9.X94 

9.182 

9.X70 

3  47    9-1 
3  23  34-5 
2  59  57-6 

+58.88 

58.99 
59.08 

16 
16 
16 

7-95 
7.68 

7.41 

64.85 
64.80 
64.76 

10  15.14 

9  59-13 
9  42.84 

0.660 

0.673 
0.685 

Frid. 

Sat. 

SUN. 

13 
14 
15 

23  35  5530 
23  39  3498 
23  43  14-42 

9-159 
9.149 

9-X39 

2  36  18.5 
2  12  37.9 
X  48  56.1 

+59- x6 
59.22 
59.26 

16 
16 
16 

7.14 
6.87 
6.60 

64-72 
64.68 
64.65 

9  26.27 
9    9.44 

8  52.38 

0.696 
0.706 
0.716 

Mon. 
Tues. 
Wed. 

i6 

17 
i8 

23  46  53-64 
23  50  32.65 

23  54  11.48 

9.130 
9.X22 
9.XX5 

I  25  13.4 
I    I  30.3 
0  37  47.2 

+59-29 
59-30 
59-29 

16 
16 
16 

6.34 
6.07 
580 

64.62 

64-59 
64.57 

8  35.10 
8  17.60 

7  5992 

0.725 

0.733 
0.740 

Thur. 

Frid. 

Sat. 

19 

20 
21 

23  57  50-13 
0     I  28.64 

0    5     7.0X 

9.X08 
9.102 
9.096 

S.   0  14    4.4 

N.  0    9  37.6 

0  33  18.5 

+59-27 
59-23 
59- X7 

16 
16 
16 

5-53 
5.26 

500 

64.55 

64.53 
64.51 

7  42.07 
7  24.07 

7    5-94 

0.747 
0.753 
0.758 

SUN. 

Mon. 

Tues. 

22 
23 

24 

0    8  45.27 
0  12  23.44 
0  16     1.53 

9.092 
9.089 
9-087 

0  56  58.0 

1  20  35.7 
X  44  1X.2 

+59.10 
59.02 

58.93 

16 
16 
16 

4-73 
4.46 

4.19 

64.50 

64-49 
64.48 

6  47.70 
6  29.36 
6  10.95 

0.762    - 

0.766 
0.768 

Wed. 
Thur. 
Frid. 

25 
26 

27 

0  19  39-57 
0  23  17,60 

0  26  55.61 

9.085 
9.084 
9.084 

2    7  44-2 
2  31  14-4 
2  54  41-4 

+58.82 
58.69 
58.55 

16 
16 
16 

3.91 
3.64 

3-37 

64.48 
64.48 
64.48 

5  52.49 
5  3401 
5  1552 

0.770 
0.770 

0.770 

Sat. 
SUN. 
Mon. 
Tues. 

28 
29 

3° 
31 

0  30  33-64 
0  34  11.72 

0  37  49-87 
0  41  28.10 

9.086 
9.088 
9.091 
9.095 

3  18    5.0 

3  41  24.7 

4  440.4 
4  27  51-6 

+58.40 
58.24 
58.06 

57-87 

16 
16 
16 
16 

3.09 
2.81 
2.53 
2.25 

64.49 
64.50 
64.51 
64.52 

4  5705 
4  3».63 
4  20.27 
4    2.00 

0.769 
0.766 
0.763 
0.759 

1 

Wed. 

32 

0  45     6.44 

9.100 

N.  4  50  58.1 

+57-65 

16 

1.97 

64-54 

3  43-84 

0.754 

t 

Norm.— T 
1 

liem 

deri 

ean  time  of  semidiai 
ga  +  prefixed  to  th 
inations.  increasinf. 

neter  pass 
le  hourly 

ing  may  be  found  by  subtracting  o^.xS  from  the  sidereal  time. 

change  of  declination  indicates  that  south  declinations  are  decreasif 

ig;  north 

1 
1 

II. 
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AT  GREENWICH  MEAN  NOON. 

1 

THE 

SUN'S 

i 

1 

• 

S 
s 
<i 

•s 

o 
Q 

Equation  of 
Time, 
to  be 

Subtracted 
from 

Mean  Time. 

Diff.  for 
I  Honr. 

Sidereal 

Time. 

or 

Right  Ascension 

of 

Mean  Soa 

Apparent 
Right  Ascension. 

Diff.  for 
I  Hour. 

Apparent 
Declination. 

Diff.  for 
I  Hour. 

SUN 

Mon. 

Tues. 

I 
2 

3 

h 
22 

22 

22 

m        B 
51    32.06 

55  16.06 
58  59-6o 

s 

9.344 

9-324 
9.305 

0          »            m 

S.   7  16  38.0 
6  53  42.6 
6  30  41.4 

I* 

457.18 

57.43 
57.67 

m        ■ 
12    23.23 

12    10.68 

II    57.66 

B 

0.513 

0.533 
0.552 

h 
22 

22 

22 

m        ■ 

39    8.83 
43     5.38 
47     1.94 

Wed. 
Thur. 
Frid. 

4 

5 
6 

23 
23 

23 

2    42.69 

6  25.36 

10    7.63 

9.287 
9.270 

9.253 

6    7  34.7 
5  44  22.8 

5  21     6.1 

+57.89 
58.09 

58.28 

II    44.20 
II    30.32 
II    16.03 

0.570 
0.587 
0.603 

22 
22 
22 

50  58.49 

54  55.04 
58  51.60 

Sat. 

SUN 

Mon. 

7 

8 

9 

23 
23 
23 

13  4952 
17  31.04 

21    12.22 

9.238 

9.223 
9.209 

4  57  450 

4  34  19.9 
4  10  51.2 

+58.46 
58.62 
58.76 

II       1.37 
10   46.34 
10    30.96 

0.6X9 
0.634 
0.648 

23 
23 
23 

2  48.15 

6  44.71 

10  4X.26 

Tues. 
Wed. 
Thur. 

lO 

II 

12 

23 
23 
23 

24   53.07 
28    33.62 

32    13.87 

9.196 
9.184 
9.172 

3  47  19.2 

3  23  44.4 
3    0    7.2 

+58.89 
59.00 
59.09 

10    15.26 

9  5925 
9  42.95 

o.66x 
0.673 
0.685 

23 
23 
23 

14  37.8X 

18  34-37 
22  30.92 

,  Frid. 
:  Sat. 
SUN 

13 
15 

23  35  5385 
23  39  33.58 
23  43  13.07 

9. 161 

9.150 
9.14X 

2  36  27.9 
a  12  47.0 
X  49    4.9 

+59.17 
5923 
59.27 

9  26.38 

9    9-55 
8  52.49 

a696 
0.706 
0.716 

23 
23 
23 

26  27.48 
30  24.03 
34  20.58 

'  Mon. 
Tues. 
Wed. 

i6 

17 
i8 

23 
23 
23 

46   52.34 

50   31.39 
54    10.26 

9.132 
9.124 
9. 1 16 

X  25  21.9 
X     I  38.5 
0  37  55.2 

+5930 
59.31 
5930 

8  35.20 
8  17.70 
8    0.02 

0.725 

0.733 
0.740 

23 
23 
23 

38  17.14 
42  13.69 

46  10.24 

Thur. 

Frid. 

Sat. 

19 

20 
21 

23 
0 

0 

57  48.97 
I  27.52 

5     5.93 

9.109 
9.103 
9.098 

S.   0  14  12.1 
N.  0    9  30.3 

0  33  11-5 

+59.28 
59.24 
59.19 

7  42.17 
7  24.17 
7    6.03 

0.747 

0.753 
0.758 

23 
23 
23 

50    6.80 

54     3.35 
57  59.90 

SUN 

Mon. 

Tues. 

22 
23 

24 

0 
0 
0 

8  44.24 
12  22.45 
16    0.59 

9.094 
9.091 
9.088 

0  56  51.3 

1  20  29.3 

1  44    51 

+59.12 
5903 
58.93 

6  47.78 
6  29.44 
6  11.03 

0.762 
0.766 
0.768 

0 
0 
0 

I  56.46 
5  53.01 
9  49.56 

Wed. 
Thur. 
Frid. 

25 
26 

27 

0 
0 
0 

19  38.69 
23  16.75 
26  54.81 

9.087 
9.086 
9.086 

2     7  384 
2  31     89 
2  54  36.2 

+58.83 

5871 
58.57 

5  52.57 
5  34.08 

5  15.59 

0.770 
0.770 
0.770 

0 
0 
0 

13  46.12 
17  42.67 
21  39.22 

Sat. 
SUN 
Mon. 
Tues. 

28 
29 

30 
31 

0 
0 
0 
0 

30  32.90 
34  ".02 
37  49.21 
41  27.49 

9.088 
9.090 

9.093 
9.097 

3  18    0.1 

3  41  20.2 

4  4  36.2 
4  27  47.7 

+58.42 
58.25 
58.07 

57.88 

4  57.12 
4  38.69 
4  20.32 
4    2.05 

0.769 
0.767 
0.763 
0.759 

0 
0 
0 
0 

25  35.78 

29  32.33 
33  28.88 

37  25.44 

Wed. 

32 

0 

45     5.88 

9.102 

N.  4  50  54-5 

+57.68 

3  4389 

0.754 

0 

41  21.99 

NoTm.-T 

he  te 
besif 
deci< 

midiameter  for  mea 
in  4-  prefixed  to  th 
tasing ;  north  declia 

n  noon  may 
e  hourly  chi 
ationa,  incr< 

he  assumed  the  sam 
knge  of  declination  i 
taaing. 

e  as  that  for 
ndicates  thi 

apparent  noon 
It  south  declin 

stions  are 

Diff.  for  I  Hour 

+9*8565. 
CTable  HI.) 
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III. 


AT  GREENWICH  MEAN  NOON. 


a 

o 

a 

o 


I 

2 

3 

4 

5 
6 

7 

8 


lO 

II 

12 

13 

15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 

31 
32 


o 


61 
62 

63 

64 
65 

66 

67 
68 

69 

70 

71 
72 

73 
74 
75 

76 

77 
78 

79 
80 

81 

82 

83 
84 

85 
86 

87 

88 

89 
90 

91 
92 


THE  SUN'S 


TRUE  LONGITUDE. 


341  26    57.3 

342  27      4.1 

343  27     9.4 

344  27  1 30 

345  27  14-9 

346  27  15.3 

347  27  14.0 

348  27  1 1. 1 

349  27     6.6 

350  27    0.3 

351  26  52.4 

352  26  42.6 

353  26  31.0 

354  26  17.4 

355  26     1.8 

356  25  44.2 

357  25  24.4 

358  25     2.4 

359  24  38.3 

0  24  1 1.8 

1  23  42.9 

a  23  II. 8 

3  22  38.3 

4  22    2.5 

5  21  24.4 

6  20  44.1 

7  20     1.6 

8  19  16.9 

9  18  30.1 

10  17  41.3 

11  16  50.5 

12  15  57.9 


26  40.7 

26  47.4 

26  52.6 

26  56.0 

26  57.8 

26  58.1 

26  56.7 

26  53.7 

26  49.0 

26  42.6 

26  34.6 

26  24.7 

26  13.0 

25  59-3 

25  43-6 

25  25.9 

25  6.0 

24  43-9 

24  197 

23  53.1 

23  24.1 

22  52.9 

22  19.3 

21  43.4 

21  5.2 

20  24.8 

19  42.2 

18  57-4 

18  10.4 

17  21.5 

16  30.6 

15  37-9 


Diff .  for 
X  Hour. 


50-32 
50.25 

50.19 

50- X2 
50.05 
49.98 

49.91 
49.84 
49-77 

49.70 
49-63 
49.55 

49.47 
49-39 
4931 

49.2a 

49.13 
4904 

48.95 
48.85 

48-75 

48.65 
48.56 
48.46 

48.37 
48.28 

48.18 

48.09 
48.01 

47-93 
47.85 


147.77 


LATITUDE. 


-0.33 
0.44 

0.53 

-0.59 
0.62 
0.62 

—  0.60 

0.55 
0.46 

-0.35 

0.24 

^  0.12 

+  0.02 
0.15 
0.25 

+  0.35 
0.43 

0.48 

+  0.50 
0.49 

0.44 

+  0.38 
0.29 
0.16 

+  0.03 

—  0.10 
0.23 

—  0.36 
0.47 
0.56 
0.63 

—  0.68 


Logarithm 

of  the 

Radios  Vector 

of  the 

Earth. 


9.9962753 
9.9963869 
9.9965001 

9.9966148 
9.9967307 
9.9968477 

9.9969657  . 

9.9970845 

9.9972040 

9-9973239 
9.9974440 

9-9975644 

9.9976849 
9.9978055 
9.9979261 

9.9980466 
9.998 1 67 1 
9.9982874 

9.9984079 
9.9985286 
9.9986495 

9.9987707 
9.9988922 
9.9990142 

9.9991368 
9.9992599 
9.9993837 

9.9995082 
9.9996334 

9-9997593 
9.9998858 

0.0000126 


Diff.  for 
X  Hour. 


+46.2 
46.9 

47-5 

+48.0 
48.5 
48.9 

+49-3 
49.6 

49-8 

4-50.0 
50.1 
50.2 

4-50.3 
50.2 

50.2 

+5o.a 
50.2 
50.2 

-h50.2 

50.3 
50.4 

-h50.6 
50.8 
51.0 

+51-2 
51.4 
51.7 

+52.0 
52.3 
52.6 
52.8 

+52-9 


lloTB.'— The  nombers  in  column  A  correspond  to  the  trae  eqninos  of  the  date;  in  column  X'  to  the  mean 
•qninox  oi  Janoary  i*xk 


Mean  Time 

of 

Sidereal  Noon. 


h  m   B 
I  20  37.92 

I  16  42.02 

I  12  46.11 

I  8  50.20 

I   4  54.29 

I  o  58.38 

o  57  2.48 
o  53  6.57 
o  49  10.66 

o  45  1475 
o  41  18.84 

o  37  22.94 

o  33  27.03 
o  29  31.12 
o  25  35.21 

O  21  39.31 

o  17  4340 
o   13  47.49 

o  9  51.58 

o  5  55.68 

i  o   X  59.77 ) 

123  58  3.86  r 

23  54  7.95 
23  50 12.04 

23  46 16.14 

23  42  20.23 
23  38  24.32 
23  34  28.41 

23  30  32.51 
23  26  36.60 

23  22  40.69 

23 18  44.78 

23 14  48.87 


DiiE.  for  X  Honr, 
--9».8296. 

(Table  II.) 


i_ 


IV. 
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GREENWICH 

MEAN  TIME. 

4 

a 

THE  MOON'S 

. 

o 

a 

O 

1 

SEMIDIAMUTKK. 

HORIZONTAL  PARALLAX 

UPPER  TRANSIT. 

AGB. 

Noon. 

Midnight 

Noon. 

DUE.  for 
I  Hoor. 

MidaifhL 

Diff.  for 
s  Hoor. 

Meridian  of 
Greenwich. 

Diff.  for 
I  Hour. 

NOQO. 

X 

2 

3 

16   41.5 

16  33-9 
16  22.5 

16   38.2 
16   28.6 
16    15.9 

»           m 

6z     9.2 
60  41.0 

59  59-4 

m 
-0.82 
1.48 
X.94 

t          n 
60    57.1 

60   2Z.6 

59  35-1 

m 
-1. 18 

1-73 
2.08 

h       m 
14     4.6 

14  57.3 

15  51-9 

m 

2.X7 

2.23 
2.32 

d 
16.8 

17.8 

18.8 

4 

5 
6 

16    8.9 

15  54-5 
15  403 

i6    1.7 

15  47-3 
15  33.6 

59    9-4 
58  16.3 

57  24.4 

-^.17 
2.21 
2.09 

58  43-0 

57  50-0 
56  59.8 

-2.21 
2.16 
X.99 

16  48.6 

17  46.6 

18  44.4 

2.40 

«-43 
a.38 

19.8 
20.8 
21.8 

7 
8 

9 

IS  27.3 

15  15.9 
15    6.3 

15  21.4 
15  10.9 
15     2.2 

56  36.6 
55  54-6 
55  19-4 

-1.88 
1.61 

1-33 

56  14.8 
55  36.2 
55    4-3 

-X.75 

1.47 
1. 19 

19  40.4 

20  33.0 

21  21.8 

2.27 
2.X1 
X.95 

22.8 
23.8 
24.8 

lO 
IZ 
12 

14  58.5 
14  52.5 
14  48.1 

14  55-3 
14  50.1 

H  4^-5 

54  50.9 
54  28.9 
54  12.7 

-1.05 
0.79 
0.55 

54  39-1 
54  20.1 
54    6.8 

-0.92 
0.68 
0.44 

22    7.0 

22  49.2 

23  29.3 

z.8x 
X.7X 
X.64 

25.8 
26.8 
27.8 

13 
15 

14  45-2 
14  43.8 

H  43.7 

H  44-3 
14  43.6 

14  44.2 

54    2.1 
53  56.7 
53  56.4 

-0.33 

-O.I2 

53  58.8 

53  55-9 
53  58.2 

-0.23 
-0.OX 
40.2  X 

6 

0    8.3 

0  47-2 

X.62 
X.63 

28.8 
0.1 
I.I 

i6 

17 
i8 

14  45- 1 
14  48.1 

14  52.8 

14  46.4 
14  502 
14  56.0 

54     1-5 
54  12.5 
54  300 

■H>.33 
0.59 
0.88 

54    6-2 
54  20.4 
54  41-5 

•H).46 
0.73 
Z.03 

1  27.0 

2  8.6 
a  52.9 

Z.69 
X.78 
X.9X 

2.1 

31 
4-x 

19 

20 
21 

14  59.6 

15  8.4 
15  19.4 

15     3-8 

15  137 
15  25.6 

54  54-8 

55  27.3 

56  7.6 

+I.X9 

1.5a 
Z.83 

55  xoi 

55  46.5 

56  30.5 

+1.35 
X.68 

X.98 

3  407 

4  32.1 

5  26.8 

2.07 
2.22 
2.33 

51 

6.1 

7.x 

22 
23 

24 

15  32.3 

15  46.8 

16  2.1 

15  39-4 

15  54-4 

16  9.7 

56  55- X 

57  48.3 

58  44-4 

2.30 
2.34 

57  21.1 

58  l6.2 

59  12.3 

+2.22 

2-34 
2.29 

6  23.6 

7  20.9 

8  17-3 

2.39 
2.38 
2.31 

8.1 

9.1 

10.1 

25 
26 

27 

16  17.1 
16  30.3 
16  40.2 

16  24.0 
16  35.8 

16  43-5 

59  39-3 

60  27.8 

61  4.4 

+a.i8 
1.80 
1. 19 

60    4.7 

60  48.0 

61  16.5 

42.02 

1.53 
40.81 

9  "-9 
lo    4.7 

10  56.5 

2.23 

2.X7 

2.15 

II. I 
12.1 

I3-I 

28 
29 

30 
31 

16  45-5 
16  45.4 

16  39.8 

16  29.5 

16  46.2 
16  43.2 
16  35.2 
16  23.0 

61  23.8 
61  23.3 
61     2.8 
60  24.9 

+0.40 

-0.45 

1.24 

1.86 

61  26.1 

61  155 
60  45.8 

60     I.I 

-0.02 
0.87 
1.58 
2.09 

11  48.2 

12  41.2 

13  36.5 
H  34-3 

2.X7 
2.25 
2.36 
2.46 

14.1 

151 
16.1 

17.1 

32 

16  15.8 

16    8.2 

59  34-8 

-2.26 

59    6.9 

-«.37 

15  34.2 

2.52 

18. 1 
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V. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Honr. 


Right 
Atcension. 


DifiF.  for 
I  Minnte. 


Declination. 


Diff.  for 
I  Minute. 


Hour. 


Right 
Ascension. 


Diff.  for 
X  Minute. 


Declination. 


Diff.  for 
X  Minnte. 


O 

z 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 

X4 

15 
i6 

17 
x8 

19 

20 

21 
22 

23 


O 

z 

2 

3 

4 

5 
6 

7 

8 

9 

lO 

II 

12 

13 
14 

15 

i6 

17 
i8 

19 

20 
21 
22 

«3 
H 


SUNDAY  X. 


TUESDAY  3. 


h 

:2 

:2 
:2 
:2 
:2 


X4 
i6 

i8 

21 
23 


2  25 
2  27 
2  30 
2  32 
2  34 
36 

39 
41 
43 
45 


:2 

;2 
:2 
:2 

[2 

:2 
:2 

[2 

[2 

;2 


48 
50 
5a 
54 
57 

2  59 

3  I 


3 
3 


3 

6 


• 
27.91 
42.16 

56.45 
10.79 

25.19 
39.66 

54.19 
8.79 

33.47 
38.22 

53.06 

7-99 
23.01 

38.13 

53.35 
8.67 

24.10 

39.64 
55.29 
11.06 

26.96 
42.99 

59.15 
15.44 


■ 

s.a37x 
S.9376 
t.3386 

S.S39S 

a.«406 
t.t*x7 
t.a4iB 

t.S440 

•.1481 
9.a5x« 

a.8S4S 

a.as63 
a.a58x 

3.as99 

a.a6t8 

a.a66x 

a.a68a 

a.  3704 
«.«7a7 


S. 


4 

4 

5 

5 

5 
6 

6 

6 

6 

7 

7 

7 
8 


35 

52 
10 

28 

45 

3 
20 

38 

55 

13 
30 

47 
4 


8  22 

8  39 

8  56 

9  13 


30 

46 

3 


9 

9 
10 

10  20 

10  36 

10  53 
S.IZ     9 


MONDAY  2. 


13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 


8 
10 

13 

15 

17 

19 
22 

24 

26 

29 

31 
33 
36 
38 
40 
42 
45 
47 
49 
52 

54 
56 

59 

I 

3 


31.87 

«.*75o 

S.Z 

48.44 

«.a774 

5.16 

a. 3798 

22.02 

t.a8a3 

39.04 

a.a849 

56.21 

t.a875 

13. 54 

a.agox 

31.03 

8.3998 

48.68 

8.3956 

6.50 

a. 3984 

24.49 

3.30x3 

42.65 

a. 3041 

0.98 

3.3070 

19.49 

3.3100 

38.18 

a.3130 

57.05 

a.3t6x 

16.11 

a.3i9a 

35.35 

3.3333 

54.77 

a.3a53 

14.38 

3.3385 

34.19 

a. 3317 

54.19 

S.S349 

14.38 

3.3383 

34.77 

3.3414 

55.35 

«.3447 

S.I 

z 

z 
I 

2 
2 

2 

3 

3 
3 
3 

4 

4 

4 

4 

5 

5 

5 

5 
6 

6 

6 
6 

7 
7 


26 
42 
58 
14 
31 

47 

2 

18 

34 
49 

5 

20 

36 

51 

6 

21 

36 

51 

5 
20 

34 
49 
3 
17 
31 


3.9 

47.4 
28.7 

7.6 
44.1 
18.0 
49.2 
17.6 

43.1 

5.5 
24.8 

40.8 

53.5 
2.6 

8.1 

9.9 
7.8 

Z.8 

51.7 
37.4 
18.8 

55.9 
28.5 

56.4 


Z9.6 
38.0 

51.4 
59.8 

3.1 

i.z 

53.8 
41.0 
22.7 

58.7 
29.0 

53.4 
II. 9 

24.3 
30.6 

30.6 

24.3 

".5 
52.2 

26.3 

53.7 
14.2 
27.8 

34-5 
34.1 


X7.743 
X7.707 

X7.66B 
X7.G38 
17.587 
17.543 
17.497 
17.449 
X7.399 
17.347 
X7.394 
X7.339 
X7.X83 

X7.X33 
X7.06X 

16.997 
16.933 

X6.866 

16.797 
X6.736 

16.654 

X6.58X 

16.504 

x6«436 


16.347 
16.363 

x6.x8a 
16.097 
X6.01X 

X5.9» 

15.83a 

15.741 
15.647 
15.55a 

15.456 
15.357 
15.857 
15.156 
15.05a 
14.947 
14.841 
14.733 
14.633 
14.513 

14.399 
14.384 
14.169 
14.053 
13.933 


O 

I 
2 

3 

4 

5 

6 

7 
8 

9 
10 

iz 

Z2 
13 

X5 
z6 

17 
z8 

19 
20 

2Z 
22 

23 


O 

z 

2 

3 

4 

5 

6 

7 
8 

9 
10 

zi 

Z2 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 

24 


m       ■ 

3  55.35 
6  16.13 

8  37." 
10  58.29 

13  19.67 

15  41.25 
18     3.04 

20  25.03 
22  47.22 
25  9.61 
27  32.20 
29  55.00 
32  18.00 
34  41.20 
37  4.60 
39  28.21 
41  52.02 
44  16.02 
46  40.22 
49  4.62 
51  29.21 
53  54.00 
56  18.98 

58  44.15 


■ 

«.3447 
a. 3480 
3.35x3 

a.S547 
8.3580 

8.36x4 
a.3648 
3.3683 

3.3715 
3.3748 
8.3783 
3.38x6 
3.3850 
8.3883 

a. 3917 

3.3951 

3.3984 
3.4017 

3.4050 
3.4083 
3.4XX5 
8.4x47 
a.4179 
8.43x0 


s. 


7 

7 

7 
8 

8 

8 

8 

9 

9 

9 

9 

9 
20 

20 

20 
20 
20 
21 
21 
21 
21 
21 
22 


31 

45 

59 
12 

26 

39 

52 

6 

19 

31 

44 

57 

9 
22 

34 
46 
58 
10 


34.1 
26.5 

11.7 

49.5 
19.8 

42.7 
58.0 

5.6 

5.5 

57.5 
41.6 

17.7 

45.7 

5.6 

17.2 

20.5 

15.5 
2.0 


21  40.0 

33  9.4 
44  30.  z 
55  42.2 
6  45.5 


WEDNESDAY  4, 


15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 

15 

16 


I 

3 

6 

8 
10 

13 

15 
18 

20 

23 
25 

28 

30 

32 

35 

37 
40 

42 
45 
47 
50 

52 

55 

57 
o 


9.50 

«.4«4i 

35.04 

3.4373 

0.77 

«.43Q3 

26.68 

a.4333 

52.77 

a.4363 

19.04 

S.4S93 

45.49 

3.4433 

I2.II 

«.4450 

38.89 

a.  4477 

5.84 

8.4505 

32.95 

a. 453a 

0.22 

a. 4557 

27.64 

a.458a 

55.21 

3.4607 

22.93 

a.4633 

50.80 

3.4656 

18.80 

3.4678 

46.94 

3.4701 

15.21 

3.4733 

43.60 

a.  474a 

12.12 

3.476a 

40.75 

3.4781 

9.49 

a-4799 

38.34 

3.4817 

7.29 

3.483* 

S.22 
22 
22 
22 
23 

23 

23 
23 
23 
23 
24 
24 
24 
24 
24 
24 
24 
25 
25 
25 
25 
25 
25 

25 

S.25 


28 

39 
49 
59 
9 
19 
29 
39 
49 
58 

7 

16 

25 
34 
42 
51 
59 
7 
15 

23 
30 

:8 

45 
52 

59 


25.4 

1.9 

29.4 

47.8 

57.0 

57.0 

47.7 
29.1 

I.I 

23.7 
36.8 

40.3 

34.3 
18.7 

53.4 
18.3 

33.5 
38.9 
34.5 

20.2 
56.0 
21.8 
37.6 

43-4 
39.2 


S.22  17  39.9  I 


It 

13.933 

13.8x3 
13.693 
13.568 

13.443 
13.318 
13. 191 
x3.o6a 

X3.938 
X3.80X 

X3.668 
ia.534 
X3.399 
X3.86a 

X3.X84 

XX. 986 
xt.846 
11.704 

XX. 563 

XX. 418 

XX.373 

XX.XS8 
X0.98X 
xo,83S 


10.6B3 

10.533 

X0.383 

10.330 

10.077 

9.9aa 

9.767 

9.613 

9.455 

9.a97 
9.138 
8.979 
8.830 
8.659 
8.497 

8.334 
S.17X 
8.008 

7.844 
7.679 

7.513 
7.347 
7>i8o 
7.013 
6.846 
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GREENWICH  MEAN  TIME. 


Hour. 


O 
I 
2 

3 

4 

5 
6 

7 
8 

9 

10 

II 

12 

13 

15 
i6 

I? 

i8 

19 

20 
21 
22 

«3 


O 

I 
2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 

14 

15 
i6 

I? 
i8 

19 

20 
21 
22 

23 
24 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Right 
Ascension. 


DiflF.  for 
I  Minute. 


Declination. 


Ditf.  for 
I  Minute, 


THURSDAY  5. 


h 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 


m 
O 
2 

5 

7 
10 

12 

15 

17 
20 

22 

25 

27 

30 
32 
35 
37 
39 
42 

44 
47 
49 
52 

54 
57 


7.29 

36-33 
5.47 

34.69 
3.99 

33-37 

2.81 

32.31 
1.87 

31.49 

1. 15 
30.84 

0.56 

30.31 
0.08 

29.86 

59.64 
29.42 
59.20 
28.96 
58.70 
28.42 
58.10 
27.74 


s 

a.4848 
«.4863 
a. 4877 
2.4890 
1.490a 
2.491a 
a.  49" 
a. 4932 
a. 4940 

a.  49*6 
a.495» 
a. 4956 
a. 4960 
a.  496a 

a. 4963 
a.4963 

a. 4963 
a. 496a 
2.4958 

a. 4955 
a. 4950 

a.  4943 
a. 4933 


S.25 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
27 

27 
27 
27 
27 

27 

27 
27 

27 

27 

27 

27 
S.27 


59 
6 

13 
19 
25 
31 
37 
43 
49 
54 
59 
4 
9 

14 

18 

23 
27 
31 
35 
39 
42 

45 
49 
52 


39-2 
24.9 

0.5 
26.0 

41.3 
46.4 

41.4 

26.1 

0.6 

24.8 

38.8 

42.5 

35.9 
19.0 

51.8 

14.3 
26.5 

28.3 

19.8 

i.o 

31.9 

52.4 
2.6 

2.6 


FRIDAY  6. 


16 

59 

2 

4 

7 

9 

12 

14 

17 

19 

22 

24 

27 

29 

32 

34 

37 

39 

42 

17  44 

47 

49 

51 

54 

56 

59 

57.32 
26.85 

56.32 

25.72 

55.05 

24.29 

53.44 

22.49 

51.44 

20.28 
49.00 
17.60 
46.06 

14.38 
42.56 

10.59 
38.46 

6.17 

33.71 

1.07 

28.25 
55.23 

22.02 

48.61 
14.99 


6.846 
6.678 
6.509 
6.340 

6.170 
6.001 

5.831 
S.660 

5.489 
3.3x8 

5.147 
4.976 

4.804 
4.63a 
4.461 
4.a89 

4.x>7 
3*944 
3.77a 
3.601 
3.4a8 
3.256 

3.085 
a.913 


a.49a6 

S.27 

54 

52.2 

a.741 

a.49>7 

27 

57 

31.5 

a.  570 

2.4906 

28 

0 

0.6 

a.  399 

a.4894 

28 

2 

19.4 

a.aa8 

8.4881 

28 

4  27.9 

a.057 

a.4866 

28 

6 

26.2 

1.886 

a. 4850 

28 

8 

14.2 

1.715 

a.4833 

28 

9 

52.0 

1.546 

a.4816 

28 

II 

19.7 

1.377 

a.4797 

28 

12 

37-2 

i.aoS 

a.4777 

28 

13 

44.6 

1.039 

a.4755 

28 

14 

41.9 

0.870 

2.4732 

28 

15 

29.0 

0.703 

a.  4708 

28 

16 

6.1 

0.535 

a.4684 

28 

16 

33.2 

0.3C8 

a. 4658 

28 

16 

50.2 

o.aoi 

a.  463a 

28 

16 

57.3 

-  0.035 

a.  4604 

28 

16 

54-4 

+  0.131 

a.4575 

28 

16 

41.6 

o.a95 

a.4545 

28 

16 

19.0 

0.459 

a.4513 

28 

15 

46.5 

0.623 

a.4481 

28 

15 

4.2 

0.786 

a.4448 

28 

14 

12.2 

0.948 

a.4414 

28 

13 

10.4 

Z.IXI 

a. 4379 

S.28 

II 

58.9 

1.27a 

Hour. 


O 
I 

2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 


O 

I 

2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 


14 

15 1 

16  J 

^7  1 

18 

19 

20 

21 

22 

23 

24 

Right 
Ascention. 


Diff.  for 
I  Minute. 


Declination. 


SATURDAY  7. 


h 

7 

8 

8 
8 
8 


m 

59 
1 

4 
6 

8 


8  II 

8  13 
8  16 

8  18 
8  21 
8  23 
8  25 
8  28 
8  30 
8  32 
8  35 
8  37 
8  40 
8  42 

8  44 
8  47 
8  49 
8  51 
8  54 


14.99 

41.16 

7.10 

32.82 

58.31 
23.55 
48.55 
13.30 
37-80 
2.04 
26.02 

49.73 
13.16 

36.31 
59.18 

21.77 

44.06 

6.05 

27-74 
49.12 

10.19 

30.96 

51.41 

".54 


■ 

«.43;9 
l.434« 
a.4305 
a.4a67 
a. 4237 
a.4x87 
a.4146 
3.4x04 
a.4o6a 
a.  4018 

a.  3974 
a.39a8 

a. 388a 

a. 3835 
a. 3788 
a. 3740 
a.3690 
a. 3640 

a. 3589 
a. 3537 
a.  3487 

a.3435 

a.3S8a 
a.3327 


S.28 
28 

28 

28 
28 
28 
28 

27 
27 

27 

27 
27 

27 

27 

27 
27 

27 
27 

27 
27 

27 

27 
27 

s.27 


II 
10 

9 

7 

5 

3 
I 

59 
56 
54 
51 
48 

45 
42 
38 
35 

31 
27 

23 

19 

15 
II 

6 

X 


SUNDAY  8. 


x8 

56 

31.34 

18 

58 

50.82 

19 

I 

9.97 

19 

3 

28.78 

19 

5  47-26 

19 

8 

5.40 

19 

10 

23.20 

19 

12 

40.66 

19 

14 

57.77 

19 

17 

14.53 

19 

19 

30.94 

19 

21 

47.00 

19 

24 

2.70 

19 

26 

18.04 

19 

28 

33.03 

19 

30 

47.67 

19 

33 

1.95 

19 

35 

15.86 

19 

37  29.41 

19 

39 

42.59 

19 

41 

55.41 

19 

44 

7.87 

19 

46 

19.96 

19 

48 

31.68 

19 

50 

43.04 

a.sa73 
a.3si9 
8.3x63 
8.3x07 
8.3058 

a.a995 

8.8938 
8.a88i 
a.aSaa 
8.3764 
8.8706 
8.2647 
8.8587 

8.8587 

a. 8469 
8.8410 
8.8349 

8.8888 

8.8227 
a.8167 

a. 8107 
8.8Q46 
8.1984 
8.1923 
a.z868 


S.26 
26 
26 
26 
26 
26 
26 
26 
26 

26 
26 

25 
25 
25 
25 
25 
25 
25 
25 

a5 

24 

24 

24 

24 
S.24 


57 
52 

47 
41 
36 
30 
25 
19 
13 

7 

I 

55 
48 
42 

35 

28 

21 

14 

7 
o 

53 
45 
38 
30 
22 


58.9 
37-8 

7.1 
26.9 

37-2 
38.0 
29.4 
11.5 
44-2 

7.7 
22.0 

27.1 

23.1 

lO.I 

48.1 
17.2 

37.4 
48.8 

51.4 

45-3 
30.6 

7.3 
35.5 
55.2 


6.5 

9-5 
4.2 

50.8 
29.3 

59-7 
22.0 

36.4 
42.9 

41.7 

32.7 
16.0 

51-7 
19.9 

40.6 

53.9 

59-9 
58.6 

50.1 

34-5 
11.8 

42.1 

5.5 
22.0 

31.8 


Diff.  for 
X  Minute. 


1.878 
1.43a 
1.591 
X.749 
1.907 
8.065 

8.881 

a- 377 

8.538 

8.685 

8.838 
8.991 

3.X4a 
3.898 

S.44X 
3-589 

3.737 
3.883 
4. 089 

4.X73 
4.3x7 
4.459 

4.601 
4.74« 


4.881 
5.019 

5.156 
5.891 
5.4a6 
3.56X 

5.fi94 
S.886 

3.956 
6.065 
6.814 
6.34a 
6.468 
6.593 
6.717 
6.839 
6.96X 
7.08a 
7.201 
7.3x9 
7.437 
7.553 
7.667 

7.781 
7.893 
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How. 

RiKht 

Diff.  for 

Declination. 

Diff.  for 

Hoar. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Atcention. 

X  Minute. 

X  Minute. 

Ascension. 

X  Minute. 

X  Minute. 

K 

lONDA 

Y9. 

WEDNESDAY  11. 

h 

m        • 

■ 

• 

•              A 

•r 

h 

m       a 

• 

• 

» 

-     1 

w 

O 

19 

50  43.04 

s.z86t 

S.24 

22   31.8 

7.893 

0 

21 

28  54.05 

X.9168 

S.16 

15  38.8 

11.974 

Z 

19 

5*  5403 

a.i8ox 

24 

14   34.9 

8.004 

I 

21 

30  48.92 

x.9i8a 

16 

3 

38.6 

X8.033 

2 

19 

55    4-65 

1.1740 

24 

6  31.3 

8.XI5 

2 

21 

32  43-51 

X.9076 

15 

51 

34.8 

X8.098 

3 

19 

57  14-91 

S.X679 

23 

58   21. 1 

8.884 

3 

21 

34  37.83 

1.9031 

15 

39 

27.5 

X8.X50 

4 

19 

59  24.80 

t.x6x7 

23 

50      4.4 

8.33a 

4 

21 

36  31.88 

X.8986 

15 

27 

16.8 

X8.806 

5 

20 

X  34- 32 

«.I557 

23 

41    41.3 

8.438 

5 

21 

38  25.66 

1.8941 

15 

15 

2.8 

X8«96X 

6 

20 

3  43- 48 

•.X496 

23 

33  ".9 

8.543 

6 

21 

40  19.17 

1.8897 

15 

2 

45.5 

Xa.315 

7 

20 

5  52.27 

•.1434 

23 

24  36.2 

8.6«8 

7 

21 

42  12.43 

1.8855 

14 

50 

25.0 

X3.368 

8 

20 

8    0.69 

t.X373 

23 

15  54.2 

8.751 

8 

21 

44     5.43 

X.88X8 

14 

38 

1.3 

X3.48X 

9 

20 

10    8.75 

t.i3XS 

23 

7     6.1 

8.853 

9 

21 

45  58.17 

X.8769 

14 

25 

34.5 

X8.478 

lO 

20 

12  16.45 

t.xsst 

22 

58  11.9 

8.954 

10 

21 

47  50.66 

1.8738 

14 

13 

4.6 

X8.533 

II 

20 

14  23.78 

«.Xt99 

22 

49  II. 6 

9.054 

II 

21 

49  42.91 

X.8688 

14 

0 

31.7 

l«.37S 

12 

20 

16  30.75 

3.ZI3I 

22 

40     5.4 

9.15* 

12 

21 

51  34.92 

X.8648 

13 

47 

55.8 

18.6X8 

13 

20 

18  37.35 

S.I07X 

22 

30  53.3 

9.850 

13 

21 

53  26.69 

X.8606 

13 

35 

17.0 

X8.670 

H 

20 

20  43.60 

9.xoza 

22 

21  35.4 

9.346 

H 

21 

55  18.22 

X.8569 

13 

22 

35.4 

X8.7X6 

15 

20 

22  49.49 

8.09Sa 

22 

12  11.8 

9.441 

15 

21 

57     9.52 

1.8531 

13 

9 

51.1 

X8.768 

i6 

20 

24  55.02 

s.o89a 

22 

2  42.5 

9.536 

16 

21 

59     0.59 

1.8493 

12 

57 

4.0 

13.807 

17 

20 

27    0. 19 

•.0832 

21 

53     7.5 

9.619 

17 

22 

0  51.44 

X.8456 

12 

44 

14.2 

xa.853 

x8 

20 

29     5.0X 

S.0773 

21 

43  27.0 

9.7«> 

18 

22 

2  42.06 

1.8419 

12 

31 

21.7 

X3.896 

19 

20 

31     9.47 

8.07x4 

21 

33  41. 1 

9.81X 

19 

22 

4  32.47 

X.8383 

12 

18 

26.7 

X8.938 

20 

20 

33  13.58 

8.0636 

21 

23  49.7 

9.901 

20 

22 

6  22.66 

1.8347 

12 

5 

29.2 

X8.979 

21 

20 

35  17.34 

a.0597 

21 

13  53.0 

9.989 

21 

22 

8  12.64 

X.8318 

II 

52 

29.2 

X3.oao 

22 

20 

37  20.75 

S.QS39 

21 

3  51.0 

XO.077 

22 

22 

10     2.41 

X.8278 

II 

39 

26.8 

X3.060 

23 

20 

39  23.81 

8.o«8i 

S.20 

53  43.8 

XO.X^ 

23 

22 

II  51.98 

1.8845 

S.II 

26 

22.0 

13.099 

T1 

JESDA 

y    10. 

TH 

[URSDi 

lY    12. 

O 

20 

41  26.52 

a.  0483 

S.20 

43  31.4 

10.849 

0 

22 

13  41.35 

X.88X8 

S.II 

13 

14.9 

13.137 

I 

20 

43  28.89 

8.0367 

20 

33  13.9 

10.333 

I 

22 

15  30.52 

X.8179 

II 

0 

5.6 

13.174 

2 

20 

45  30.92 

8.03x0 

20 

22  51.5 

10.415 

2 

22 

17  19.50 

X.8148 

10 

46 

54.0 

X3.8XX 

3 

20 

47  32.61 

8.0253 

20 

12  24.1 

10.497 

3 

22 

19     8.30 

X.8XI7 

10 

33 

40.3 

13.«46 

4 

20 

49  33.96 

8.0x97 

20 

I  51.8 

10.578 

4 

22 

20  56.91 

X.8087 

10 

20 

24.5 

X3.88X 

5 

20 

51  34.98 

3.0Z48 

19 

51  14.7 

XO.657 

5 

22 

22  45.34 

1.8057 

10 

7 

6.6 

13.314 

6 

20 

53  35.67 

8.0087 

19 

40  32.9 

10.736 

6 

22 

24  33.59 

X.8OS7 

9 

53 

46.8 

13.347 

7 

20 

55  36.03 

8.0038 

19 

29  46.4 

10.814 

7 

22 

26  21.66 

1.7998 

9 

40 

25.0 

13.379 

8 

20 

57  36.06 

1.9977 

19 

18  55.2 

10.891 

8 

22 

28     9.57 

1.7971 

9 

27 

1.3 

13.411 

9 

20 

59  35.76 

X.99S3 

19 

7  59.5 

to.  966 

9 

22 

29  57.31 

1.7943 

9 

13 

35.7 

13.44* 

lO 

21 

I  35.14 

X.9870 

18 

56  59.3 

tl.041 

10 

22 

31  44.89 

1.7917 

9 

0 

8.3 

13.471 

II 

21 

3  34.20 

X.9817 

18 

45  54.6 

XX.XX4 

II 

22 

33  32.31 

1.7891 

8 

46 

39.2 

13.499 

12 

21 

5  32.94 

1.9764 

18 

34  45.6 

XX. 186 

12 

22 

35  19.58 

1.7866 

8 

33 

8.4 

13.5*7 

13 

21 

7  31.37 

X.97" 

18 

23  32.3 

XX. 857 

13 

22 

37     6.70 

1.7841 

8 

19 

35.9 

13.554 

14 

21 

9  29.48 

1.9659 

18 

12  14.7 

XX. 338 

14 

22 

38  53.67 

X.7816 

8 

6 

1.9 

13.580 

15 

21 

II  27.28 

X.9606 

18 

0  52.9 

11.397 

15 

22 

40  40.49 

1.779a 

7 

52 

26.3 

X3.606 

i6 

21 

13  24.78 

1.9557 

17 

49  27.0 

XX. 466 

16 

22 

42  27.17 

1.7769 

7 

38 

49.2 

13.63X 

17 

21 

15  21.97 

1.9507 

17 

37  570 

ii.53« 

17 

22 

44  13.72 

1.7747 

7 

25 

10.6 

13.655 

i8 

21 

17  18.86 

1.9457 

17 

26  23.1 

11.598 

18 

22 

46     0.14 

X.7786 

7 

II 

30.6 

X3.678 

19 

21 

19  15.45 

1.9407 

17 

14  45.2 

XI.664 

19 

22 

47  46.43 

1.7705 

6 

57 

49.2 

13.700 

20 

21 

21  11.75 

l.935« 

17 
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27.5 
40. 

49. 

54. 

55. 

53- 
46.4 

35.4 
20.1 

0.2 

35.7 
6.5 

32.4 

53 
9 

19 

24 

24 
18.8 

7.2 

49.8 
26.4 


3 
I 

7 

9 
7 


MONDAY  30. 


13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 

X4 
14 
14 
14 
14 
14 
14 
14 

14 
14 


39 
4X 
44 
46 

49 
51 
53 
56 
58 
I 

3 

5 
8 

10 

»3 

15 
18 

20 

22 

25 
27 

30 
32 

35 
37 


28.40 

51.03 

13.91 

37.03 

0.39 
24.00 

47.85 

".95 
36.29 

0.89 

25.74 
50.83 

16.17 

41.76 

7.61 

33.71 
0.06 

26.66 

53.50 
20.59 

47.93 
15.52 

43.35 
11.42 

39.74 


a. 375* 

S.14 

54  56.9 

X5.457 

a.S79a 

15 

10  21.2 

13.333 

t.3633 

15 

25  39.2 

»5.«47 

•.3873 

15 

40  50.8 

15.138 

«.39I4 

15 

55  55.8 

iS.oa8 

3.3995 

16 

10  54a 

14.917 

a.  3996 

16 

25  45.9 

14.804 

«.4037 

16 

40  30.7 

14.688 

a. 4079 

16 

55    8.5 

14.570 

a.4zax 

17 

9  39.x 

14.490 

a.4z6a 

17 

24     2.5 

14.339 

a.  4303 

17 

38  18.6 

14.307 

S.4344 

17 

52  27.3 

14. 06a 

a.  4387 

x8 

6  28.4 

X3.955 

••4339 

18 

20  21.9 

I3.8a7 

3.437J 

18 

34     7.7 

13.697 

3.4413 

18 

47  45.6 

13.966 

3.4433 

19 

I  15.6 

13.433 

3.4494 

19 

14  37.5 

13.397 

3.4536 

19 

27  51.2 

13. 160 

3.4577 

19 

40  56.7 

13.02a 

a.  4618 

19 

53  53.9 

ia.88a 

3.4658 

20 

6  42.6 

13.740 

3.4699 

20 

19  22.7 

xa.597 

3.4740 

S.20 

31   54.2 

X3.453 

X7.35I 
17.396 

17.390 
17. 180 
I7.ZI8 

17.095 
Z6.990 

z6.9aa 

z6.83a 
Z6.781 
16.707 
Z6.630 
16.553 
16.47a 
16.390 
16.306 
i6.aao 
16.13a 
x6.04a 

X5.949 
X5.854 
15.758 
15.660 

15- 939 


Hoar. 


RiKht 
Aacanaion. 


Diff.  for 
X  Minute. 


Declination. 


Diff.  for 
I  Minute. 


TUESDAY  31. 


o 

X 
2 

3 

4 

5 

6 

7 
8 

9 
10 

IX 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 
23 


h 

14 

14 
X4 
14 

14 
14 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 


37 
40 
42 
45 
47 
50 
52 
55 

57 
o 

2 

5 

7 
10 

12 

15 

17 
20 

22 

25 
27 
30 
32 

35 


• 

a 

39.74 

3.4740 

8.30 

3.4779 

37.09 

a.  48x8 

6.12 

3.4898 

35.38 

3.4897 

4.88 

3.4936 

34.61 

3.4973 

4-56 

3.50x0 

34.73 

3.5048 

5-13 

3.9085 

35.75 

9.5130 

6.57 

3-5X54 

37.60 

9.5x89 

8.84 

3.5333 

40.28 

3.5357 

11.92 

3.5389 

43.75 

3.5331 

15.77 

3.5353 

47.98 

3.5383 

20.37 

3.5413 

52.93 

3.5441 

25.66 

3.5469 

58.56 

t.5496 

31.61 

3. 5531 

s.20 
20 
20 

21 
21 
21 
2X 
21 
22 
22 
22 
22 
22 

23 

23 

23 
23 

23 

23 

24 

24 

24 

24 
S.24 


31 

44 
56 
8 
20 
32 
43 

55 
6 

17 
28 

39 

50 

o 

II 

2X 

31 

41 

51 
O 

10 


54.2 
17.0 

31.0 
36.0 
32.0 
19.0 
56.8 

25.4 
44-6 

54.4 

54-7 

45.5 
26.6 

58.0 

19.6 

31.4 
33.3 
25.  X 

6.9 
38.6 

0.1 


19  II. 4 
28  12.4 
37    3.0 


13.493 

xa.307 
13.198 
za.oo8 
XZ.858 
XX.707 
"•993 
XX.398 
xx.a4a 
ZX.086 
10.996 
10.766 
10.604 

10.443 
zo.a76 

X0.XX4 

9.947 
9.780 
9.6xa 

9.443 
9.373 
9.xoa 
8.990 

8.797 


WEDNESDAY,  APRIL  i. 
o  I  15  38     4.81  I    3.5546  IS.24  45  43.2  I     8.583 


PHASES  OF  THE  MOON. 


d     h     m 

C  Last  Quarter     •    •     March  5  23  28.9 

0  New  Mood 13  22  47.9 

3>  First  Quarter 21  23  56.7 

O  Full  Moon 28  17  21.5 

d      h 

(^     Apogee March     14  13.4 

C     Perigee 28  xx.4 
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XIIL 


GREENWICH  MEAN  TIME. 

1 

1 
1 

LUNAR  DISTANCES. 

■^4 

P.  L. 

p.  L. 

P.  L. 

p.  L 

n 

Name  and  Direction    1 

Noon. 

of 

Illh. 

of 

Vlh. 

of 

IXh. 

of 

of  Object 

Diif. 

Diff. 

Diff. 

Diff. 

•     f     » 

a        f        w 

•       t       « 

•       »       •» 

I 

Pollux 

W. 

73  49  23 

MXO 

75  42  41 

9017 

77  35  49 

3025 

79  28  45 

•033 

Jupiter 

W. 

65  14  33 

X986 

67     8  30 

Z99? 

69     2  15 

9001 

70  55  48 

9009 

Regulus 

W. 

36  52  33 

80(9 

38  46     3 

9010 

40  39  21 

9018 

42  32  27 

9096 

Antares 

£. 

63     3  14 

•003 

61     9  45 

90X0 

59  x6  27 

90Z8 

57  23  31 

9097 

2 

Pollux 

W. 

88  49  45 

ao85 

90  41     7 

»97 

92  32  II 

91 XO 

94  22  55 

2193  t 

Jupiter 

W. 

80  19  53 

9062 

82  II  51 

9073 

84     3  31 

9086 

85  54  52 

2099 

Regulus 

W. 

51  54  18 

ao79 

53  45  50 

9090 

55  37     4 

9x03 

57  27  58 

txx6 

Antares 

E. 

48     I  34 

•079 

46  10     3 

9099 

44  18  51 

9x04 

42  27  58 

9x17 

Mars 

E. 

99     2     9 

S306 

97  16  18 

9319 

95  30  46 

9339 

93  45  33 

9346 

a  Aquile 

E. 

100  43  41 

S826 

99     9  47 

9831 

97  35  59 

•837 

96    2  19 

•845 

3 

Jupiter 

W. 

95    6  19 

2171 

96  55  30 

9X86 

98  44  18 

9909 

xoo  32  42 

99X8 

Regulus 

W. 

66  37  17 

1188 

68  26     3 

9904 

70  14  25 

99x9 

72      2   24 

••35 

Mars 

E. 

85     4  38 

a4Si 

83  21  33 

«437 

81  38  51 

•4S4 

79  56  33 

•470 

a  Aquile 

E. 

88  17  18 

99x1 

86  45  13 

9938 

85  13  30 

9948 

83  42  12 

2969 

Venus 

£. 

95  54  21 

9569 

94  H  44 

9386 

92  35  30 

9603 

90  56  39 

2tei 

4 

Regulus 

W. 

80   56   22 

93x7 

82  41  56 

«334 

84  27     6 

•35' 

86  XI  51 

93t« 

Spica 

W. 

26   58   27 

S398 

28  43  45 

•344 

30  28  40 

9360 

32  13  12 

•377 

Mars 

E. 

71  30  59 

«557 

69  51     5 

•573 

68  II  36 

•S93 

66  32  32 

96ZZ 

aAquile 

E. 

76  12  51 

3096 

74  44  37 

3X«6 

73  16  59 

3x58 

71  49  59 

3x99 

Venus 

£. 

82  48  23 

t7to 

81  XI  57 

V9 

79  35  55 

•747 

78    0  17 

^66 

S 

Regulus 

W. 

94  49  3X 

t45S 

96  31  50 

9470 

98  13  46 

9487 

99  55  18 

9503 

Spica 

W. 

40  50    0 

•458 

42  32  12 

•475 

44  14     0 

9499 

45  55  25 

9508 

Mars 

E. 

58  23  17 

«70t 

56  46  39 

9719 

55  10  24 

•737 

53  34  33 

•755 

a  Aquil» 

E. 

64  45  37 

3386 

63  23     4 

3431 

62     X  23 

3480 

60  40  36 

3539 

Venus 

E. 

70    8  15 

■859 

68  35     3 

•877 

67    a  15 

•895 

65  29  50 

•9x3 

Sun 

E. 

102  XI  55 

9783 

100  37     5 

980X 

99    2  38 

98x9 

97  28  35 

9838 

1 
6 

Spica 

W. 

54  x6  5» 

IS88 

55  56    4 

9604 

57  34  54 

9618 

59  13  24 

9634 

Mars 

E. 

45  41     4 

•841 

44     7  29 

9838 

42  34  16 

9874 

41     I  24 

9891 

aAquile 

E, 

54  "  28 

3819 

52  56  56 

3909 

51  43  38 

3978 

50  31  37 

4060 

Venus 

E. 

57  53  28 

3009 

56  23  18 

3019 

54  53  29 

3037 

53  24     3 

3053 

Sun 

E. 

89  44     5 

1935 

88  12  18 

994a 

86  40  52 

9938 

85    9  47 

•975 

7 

Spica 

W. 

67  20  52 

«7«6 

68  57  24 

17x9 

70  33  38 

•731 

72    9  35 

9746 

Saturn 

W. 

41  23  59 

9789 

42  58  50 

•79X 

44  33  30 

9800 

46    7  58 

9808 

Venus 

E. 

46     I  47 

3133 

44  34  17 

3148 

43     7     6 

3x63 

41  40  13 

3x78 

i 

Sun 

E. 

77  39  26 

3053 

76  10  19 

3069 

74  41  31 

3089 

73  13    0 

3097 

8 

Spica 

W. 

80    5     6 

«807 

81  39  25 

9818 

83  13  29 

9829 

84  47  19 

9840 

■ 

Saturn 

W. 

53  57  20 

«855 

55  30  36 

•664 

57     3  41 

•873 

58  36  34 

988s 

1 

Antares 

W. 

34  II  15 

1805 

35  45  36 

9817 

37  19  42 

9898 

38  53  34 

9838 

Venus 

E. 

34  29  58 

3946 

33     4  43 

S2SA 

31  39  42 

3270 

30  14  56 

3389 

Sun 

E. 

65  54  41 

3164 

64  27  49 

3x76 

63     I   II 

3188 

61  34  48 

S9DX 

9 

Spica 

W. 

92  33     7 

9890 

94     5  39 

9898 

95  38    0 

•908 

97  10    9 

9916 

Saturn 

W. 

66  18  II 

9925 

67  49  58 

9933 

69  21  35 

9941 

70  53     2 

•948 

Antares 

W. 

46  39  33 

9888 

48  12     7 

•897 

49  44  30 

•905 

51  16  42 

•9x4 

Sun 

E  . 

54  26  18 

3*55 

53     I  14 

3a65 

51  36  21 

3«74 

50  II  39 

3384 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.L. 

Hum  sad  Dirocttoa   1 

Midnight 

of 

XVb. 

of 

XVIIJlx. 

of 

XXJix. 

of 

^ 

ofObJoct 

Diff. 

Diff. 

Diff. 

Dift 

•     •     « 

•         t        m 

•                  m 

•       •       » 

I 

PoUox 

W. 

8l    21    27 

10«S 

83  X3  55 

■05a 

85    6    8 

flofis 

86  58     5 

"79 

Jdpitbr 

W. 

72  49    8 

90x9 

74  4a  13 

OooS 

76  35     3 

9039 

78  27  37 

9090 

Regulns 

W. 

44  as  ao 

•096 

46  17  58 

ao46 

48  10  21 

90S6 

50     2  28 

«87 

Antaret 

£. 

55  30  29 

■0S6 

53  37  51 

«H« 

51  45  a9 

ao57 

49  53  23 

9068 

9 

PoUnz 

W, 

96  13  19 

tZ96 

98    3  a3 

«X5X 

99  53     5 

ti69 

xoi  42  25 

9x80 

Jdpitbr 

W. 

87  45  5a 

•xxs 

89  36  31 

«M7 

91  26  49 

•X4X 

93  x6  45 

9x96 

Regulas 

W. 

59  18  32 

0x90 

61    8  46 

ax44 

62  58  38 

■X58 

64  48     9 

9173 

Antares 

E. 

40  37  a5 

•191 

38  47  13 

ax43 

36  57  a2 

9IS9 

35     7  53 

ax74 

Mars 

£. 

92    0  40 

nfo 

90  x6    8 

8374 

88  31  56 

•389 

86  48    6 

•405 

•  Aqnile 

E. 

94  a8  49 

iB59 

9a  55  3a 

•866 

91  22  30 

9880 

89  49  45 

i894 

3 

JUPITBR 

W. 

Z02  20  43 

•«S9 

Z04    8  19 

tssx 

105  55  31 

9968 

107  42  x8 

9984 

Regnlot 

W. 

73  50    0 

tssx 

75  37  xa 

S3D7 

77  a4    0 

9984 

79  10  23 

9300 

Mars 

£. 

78  14  38 

•407 

76  33    7 

«5<H 

74  5a    0 

9599 

73  "  X7 

9940 

aAqnila 

£. 

82  II  so 

«99i 

80  40  57 

90x5 

79  "     3 

9040 

77  41  40 

9068 

Vbmus 

£. 

89  18  12 

•698 

87  40    9 

•655 

86     2  29 

>fi74 

84  as  14 

9699 

4 

Regains 

W. 

87  56  12 

n89 

89  40    8 

a4oa 

91  23  40 

94x9 

93    6  48 

1498 

Spica 

W. 

33  57  ao 

•993 

35  41     5 

8409 

37  a4  27 

9496 

39    7  a5 

S44« 

Mars 

£. 

64  53  5a 

1699 

63  15  37 

a647 

61  37  46 

966s 

60    0  19 

tflB4 

aAqnila 

£. 

70  23  40 

9«6 

68  58    2 

9a64 

67  33    8 

930a 

66     8  59 

9949 

Vbnus 

£. 

76  25    4 

«7e« 

74  50  15 

•803 

73  15  5X 

9891 

71  41  5X 

9840 

5 

Regains 

W. 

loi  36  27 

4990 

103  17  13 

•536 

iW  57  36 

955a 

106  37  37 

«589 

Spica 

W. 

47  36  a; 

•9^4 

49  17     7 

«540 

50  57  a4 

9556 

52  37  19 

9579 

Mars 

£. 

51  59    6 

177a 

50  24    2 

•789 

48  49  20 

9807 

47  15     I 

9894 

•  Aqoile 

E. 

59  20  44 

35»a 

58     I  50 

9639 

56  43  58 

9699 

55  27  xo 

97«a 

Venus 

£. 

63  57  48 

999X 

62  26    9 

9950 

60  54  53 

■9fi7 

59  23  59 

3989 

Sum 

£. 

95  54  56 

•B5S 

94  ai  40 

1873 

92  48  46 

•890 

91  16  14 

9906 

6 

Spica 

W. 

60  51  33 

■649 

62  29  22 

«663 

64    6  51 

9678 

65  44     X 

109a 

Mars 

£. 

39  a8  54 

•907 

37  56  44 

1993 

36  a4  54 

0999 

34  53  24 

a994 

aAqaila 

£. 

49  20  56 

4x49 

48  XI  41 

4243 

47     3  55 

4945 

45  57  44 

44S8 

Vbnus 

£. 

51  54  55 

9070 

50  26    9 

3086 

48  57  42 

5109 

47  29  35 

31x8 

Sun 

£. 

83  39    3 

«B9x 

82    8  39 

9007 

80  38  35 

9<a3 

79    8  51 

9099 

7 

Spica 

W. 

73  45  14 

Wi 

75  ao  36 

«77X 

76  55  42 

9783 

78  30  32 

S79S 

Saturn 

W. 

47  4a  15 

9818 

49  16  20 

S898 

50  50  12 

9837 

52  23  52 

9846 

Vbnus 

E. 

40  13  37 

9x9a 

38  47  18 

3ao5 

37  21  15 

3990 

35  55  29 

Sa3a 

Sun 

E. 

71  44  47 

SIX! 

70  16  51 

9X99 

68  49  12 

3x38 

67  21  49 

9X9X 

8 

Spica 

W. 

86  20  55 

•851 

87  54  17 

9861 

89  27  26 

9B70 

91     0  23 

9880 

Saturn 

W. 

60    9  x6 

sa9x 

61  41  46 

9900 

63  14     5 

99U9 

64  46  X3 

9916 

Antares 

W. 

40  27  22 

1848 

4a    0  37 

9859 

43  33  48 

9869 

45     6  47 

9879 

Vbnus 

E. 

28  50  24 

9394 

27  26     5 

9306 

26     2    0 

93x7 

24  38     8 

3397 

Sun 

£. 

60    8  40 

9axa 

58  4a  45 

9aa3 

57  17     3 

9994 

55  5X  34 

3945 

9 

Spica 

W. 

98  42    8 

•934 

100  13  56 

9932 

loi  45  34 

9940 

103  17     2 

9947 

Saturn 

W. 

72  24  20 

1956 

73  55  a8 

9963 

75  26  27 

9970 

76  57  17 

•977 

Antares 

W, 

5a  48  43 

HjfXi 

54  20  34 

9931 

55  52  14 

9938 

57  23  45 

9948 

Sun 

£. 

48  47    9 

9^93 

47  a2  49 

330a 

45  58  40 

• 

99x0 

44  34  40 

33x9 

52 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object 

Noon. 

P.L. 

of 

DiflE. 

III»». 

P.L. 

of 

DifiF. 

Vlh. 

P.L. 

of 

Difif. 

IXh- 

P.I-. 

of 

Difl. 

9         »         m 

•          •          w 

0          r          w 

•         t        m 

XO 

Spica 
Saturn 
An  tares 
Sun 

W. 
W. 
W. 
E. 

104  48   21 

78  27  59 
58  55     6 
43  10  50 

•954 
4983 
99Sa 
S3^6 

106  X9  31 

79  58  33 
60  26  X9 

41  47     9 

S99O 

39S9 
3333 

107     50    32 

8x  28  58 

61  57  23 
40  23  38 

2968 

3997 
396s 

3343 

109   21    25 

82  59  15 
63  28  X9 
39    0  X5 

•975 
3009 
9979 
3330 

XI 

Saturn 
Antares 

Sun 

W. 
W. 
E. 

90  28  54 
71     X     2 
32     5  23 

3030 
300Z 

3383 

91   58  30 
72  31  14 
30  42  47 

3035 
3006 

3389 

93  27  59 

74     I  19 
29  20  18 

3040 
30x0 

3395 

94  57  22 
75  31  19 
27  57  56 

3044 
9015 

3400 

X2 

Saturn 
Antares 
Sun 

W. 
W. 
E. 

102  22  56 

82  59  57 

2X      7   46 

3066 

3Q33 
3431 

X03  5x  47 
84  29  26 

19  46     4 

3069 

3039 
3438 

105  20  34 

85  58  51 
x8  24  30 

3073 
3043 
3445 

X06  49  16 

87   28    XX 

17    3     4 

3078 

9045 
3453 

15 

Sun 

Aldebaran 

Pollux 

W. 
E. 
E. 

II  42     5 
62     3  16 

104  32  37 

33« 
3173 
3079 

13     2  27 

60  36  34 

103    4    2 

3494 
3x74 
3079 

14  22  58 

59     9  54 
xox  35  27 

3487 
3177 
3078 

15  43  37 

57  43  17 
xoo    6  51 

3480 
3179 
3077 

x6 

Sun 

Aldebaran 
Pollux 
Jupiter 

W. 
E. 
E. 
E. 

22  28  25 

50  31     3 
92  43  27 

100  31  55 

3458 
3>9S 
3070 
3056 

23  49  36 

49     4  48 
91   14  41 

99     2  52 

S4S4 
3199 
3068 

3055 

25  10  52 
47  38  38 
89  45  52 
97  33  47 

3450 
3904 
3065 
3099 

26  32  X2 
46  12  33 
88  X7    0 

96    4  39 

3448 
3309 
3063 
3031 

17 

Sun 

Aldebaran 
Pollux 
Jupiter 

W. 
E. 
E. 
E. 

33  19  57 

39     3  51 
80  5X  50 

88  38  13 

3433 
3344 

3047 
30SS 

34  41  45 
37  38  34 
79  22  36 
87     8  44 

3431 

3354 

3<H3 
3031 

36     3  38 
36  13  29 
77  53  17 
85  39  10 

34x5 
3366 

3039 
3097 

37  25  37 
34  48  38 
76  23  53 
84    9  31 

34" 
3380 

3035 
3093 

x8 

Sun 
Pollux 
Jupiter 
Regulus 

W. 
E. 
E. 
E. 

44  17     4 
68  55  28 

76  39  51 
X05  48  42 

3380 
3009 

3998 

3009 

45  39  43 
67  25  27 

75     9  36 
104  18  32 

3374 
3004 

3993 
i996 

47     2  29 
65  55  19 
73  39  13 

X02   48    14 

33fi« 
3997 
3985 
3989 

48  25  24 

64  25     3 

72    8  42 

xox  X7  48 

9359 
•991 
•980 
•983 

19 

Sun 
Pollux 
Jupiter 
Regulus 

W. 
E. 
E. 
E. 

55  22  X4 

56  51  33 

64  34     0 

93  43  22 

33x7 
«954 
3943 
3944 

56  46     6 
55  20  22 
63     2  34 
92  II  59 

3306 
•946 
3934 
3935 

58  10  10 

53  49     I 
61  30  58 

90  40  25 

3397 
3937 
3935 
9926 

59  34  25 
52  X7  29 

59  59  II 
89     8  39 

3387 
•938 

99x6 
99x7 

20 

Sun 

a  Arietis 
Pollux 
Jupiter 
Regulus 

W. 
W. 
E. 
E. 
E. 

66  38  48 
30  48  53 
44  36  53 
52  X7  12 
81  26  45 

3330 

9»S4 

3880 

2866 
a865 

68     4  22 
32  20  29 
43     4     8 
50  44     9 
79  53  41 

S3x8 
9916 
2869 
3855 
3834 

69  30  10 
33  52  27 
41  31     9 
49  10  52 
78  20  23 

3904 
2901 
2858 
9843 
2843 

70  56  X4 
35  24  45 
39  57  56 
47  37  20 
76  46  50 

3193 
3883 

3847 
983X 
•830 

21 

Sun 

a  Arietis 
Jupiter 
Regulus 

W. 
W. 
E. 
E. 

78  10  35 
43  II  32 
39  45  46 
68  54  59 

3M0 

1803 

2769 
t764 

79  38  20 
44  45  56 
38  10  37 

67  19  44 

3105 

3787 
2736 

3750 

81     6  23 
46  20  41 

36  35  II 
65  44  II 

3090 
2771 
3743 
9736 

82  34  45 
47  55  47 
34  59  27 
64    8  19 

3073 

3754 

3739 
972X 

22 

Sl'N 

a  Arietis 
Regulus 
Spica 

W. 
W. 
E. 
E. 

90     1  38 

55  56  49 

56  3  55 
no    5  12 

9989 

9670 

2643 
2646 

91  32     4 

57  34     9 

54  25  59 
108  27  20 

3973 
3653 
2626 
2629 

93     2  52 

59  II  53 

52  47  40 

106  49     5 

39S4 

3«35 
26x0 
2613 

94  34    3 
60  50    0 

51     8  59 
X05  10  28 

•936 
96x7 

3593 
3598 

XVL 
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i4 


zo 


II 


la 


15 


16 


17 


18 


19 


ao 


ax 


aa 


LUNAR  DISTANCES. 


Name  and  Direction 
of  Object 


Spica  W. 

Saturn  W. 

Antares  W. 

Sun  E. 

Saturn  W. 

Antares  W. 

Sun  E. 

Saturn  W. 

Antares  W. 

Sun  E. 

Sun  W. 

Aldebaran  E . 

Pollaz  E  • 

Sun  W. 

Aldebaran  £ . 

Pollux  E . 

Jupiter  £  • 

Sun  W. 

Aldebaran  E . 

Pollux  E . 

jupitbr  e . 

Sun  W. 

Pollux  E . 

JUPXTBR  £  . 

Regulns  E . 

Sun  W. 

Pollux  E . 

Jupiter  E  . 

Regulus  E . 

Sun  W. 

a  Arietis  W. 

Pollux  E . 

Jupiter  E  . 

Regulus  £ . 

Sun  W. 

a  Arietis  W. 

Jupiter  E  • 

Regulus  £  • 

Sun  W. 

a  Arietis  W. 

Regulns  £  • 

Spica  £ . 


Midnight 


no  5a  9 
84  a9  as 
64  59    6 

37  37     X 

96  26  40 

77  I  13 
36  35  40 

108  17  53 
88  57  a8 

15  41  46 

17  4  24 
56  16  43 

98  38  13 

27  53  36 

44  46  34 

86  48     5 

94  35  «9 

38  47  41 
33  24    3 

74  54  24 
8a  39  47 

49  48  «7 
6a  54  39 
70  38     4 

99  47  13 

60  58  5a 

50  45  46 
58  a7  la 

87  36  4* 

7a  aa  33 

36  57  «5 
38  a4  39 

46    3  33 

75  »3     I 

84    3  27 

49  31  15 

33  23  25 
6a  3a    7 

96  5  36 
6a  a8  3a 

49  39  55 
X03  31  a7 


p.  L. 

of 

Diff. 


•981 

9978 
SSS7 

90x9 
S40B 

90BX 

9048 
9461 

3474 
3183 
3076 

S44S 
3«U 


>H7 

3409 
9996 

9091 

90x8 

3351 
•984 

«973 
1976 

9«76 

99x9 
S906 
•907 

9x78 
3867 

aB35 
a8x9 
18x8 

3057 
8738 
t7X4 
^06 

i9«7 


XV»«- 


«577 
«579 


iia  aa  46 

85  59  28 
66  29  46 

36  13  55 

97  55  52 
78  31  a 
25  13  3a 

109  46  a6 
90  a6  41 
14  ao  38 

x8  as  17 
54  50  13 

97  9  34 

29  15    4 

43  20  41 

85  19  7 
93    6  15 

40  9  52 
31  59  47 
73  24  50 

81     9  57 

51  "  39 
61  a4    6 

69    7  17 

98  16  30 

6a  33  31 

49  13  51 

56  55     X 

86  4  3a 

73  49  8 
38  30  a6 

36  50  47 

44  29  30 
73  38  56 

8s  32  29 
51  7  5 
31  47  4 
60  55  35 

97  37  33 
64     7  38 

47  50  a8 
lOX  53     3 


P.L. 
of 

Diff. 


9987 

3014 
•985 

3364 

3053 

90S4 

34t3 

3084 
3051 
347« 

3470 
9x85 

3074 

3438 
3a9o 

30S7 
9043 

9400 

33x3 

9006 

90x4 

3343 

•977 
0965 

99^ 
3165 


a897 
3898 

3x64 
9852 
eBt5 

9806 

9805 
304X 

9791 
9701 
969X 


9989 

39S9 

936X 


XVIII»». 


"3  53  15 
87  29  23 

68  o  18 

34  50  57 

99  24  59 
80  o  45 
23  51  30 

I"  X4  55 

91  55  51 
12  59  43 

X9  46  15 
53  23  46 

95  40  53 

30  36  37 
41  54  56 

83  50  5 
91  36  58 

41  32  9 
30  35  53 
71  55  9 
79  40  I 

52  35  I 
59  53  25 

67   36   31 

96  45  37 

63  48  33 

47  41  44 
55  23  38 

84  33  10 

75  16    o 

40     3  47 

35  16  51 


P.L. 

of 

Diff. 


•993 

9019 

9990 

3370 

9058 


34x9 

9067 

3094 

3483 

34«5 
9188 

3073 

3434 
9997 

9035 

9049 

3993 

3337 

3091 

9009 
3S3S 


9958 
•96X 

3«53 


9887 
9887 

9x50 

9835 
98x9 


XXl^ 


42  55  12 

8795 

72    4  34 

979a 

87     I  51 

3«4 

52  43  17 

9704 

30  10  35 

9686 

59  x8  43 

•873 

99    9  53 

9880 

65  46  48 

9564 

46  10  37 

9949 

100    13    15 

•344 

"5  23  37 
88  59  13 

69  30  43 
33  28     6 

xoo  54    o 

81  30  33 
23  39  35 

XX3    43    30 

93  24  57 
"  38  59 

ai  7  18 
51  57  23 

94    13    II 

31  58  15 
40  29  19 
82   21      O 

90  7  37 
42  54  33 

29  12  24 
70   25   22 

78    9  59 

53  58  32 
58  22  34 

66  5  15 

95  14  35 

65  13  29 
46    9  25 

53  50     2 

82  59  34 

76  43  9 
41  37  29 

33  42  40 
41  20  37 

70  29  55 

88  31  34 

54  19  52 
28  33  26 

57  41  30 

100  42  37 

67  26  33 
44  30  22 
98  32     3 


P.L. 

of 

DiflL 


3M3 
•993 

3377 


9031 

34M 

9091 

9090 
3497 

3401 
3X9« 

907« 

3431 
3^33 
3091 

3Q39 

3387 
33^ 

30x9 
9004 

33«9 
•9te 


9890 

9876 

907^ 

3X36 
98X9 

«8ox 
9789 
•779 

9007 
9687 

9679 

9690 


9946 
9994 
«3^7 
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LUNAR  DISTANCSa 

"1 

Nama  and  Dirocdoo 

Noon. 

of 

mil- 

P.L. 
of 

Vlh. 

P.L. 
of 

IXh. 

P.L. 

of 

Q 

of  ObJeeL 

Diff. 

DIff. 

Diff. 

Diff. 

•         t        m 

•    *    • 

•       »       » 

•               *               M 

«5 

SUH 

W. 

Z02  Z5  46 

iM 

103  49  19 

tea$ 

ZO5  23    17 

rtos 

106  57  39 

9785 

a  Arietis 

W. 

69    6  42 

•5^7 

70  47  17 

8SIO 

72   28    17 

849X 

74    9  43 

«473 

Aldebaran 

w. 

38  25  53 

§9m 

40  2  32 

•fl^ 

41  39  51 

•641 

43  17  50 

86X9 

Regulos 

£. 

4a  49  4« 

•506 

41     8  37 

S489 

39  27    8 

8471 

37  45  14 

«453 

Spica 

£. 

96  51  27 

•509 

95  10  26 

849X 

93  29    0 

•473 

91  47    9 

t435 

H 

Sun 

W. 

"4  55  53 

9688 

iz6  32  49 

i«9 

zz8  10  zz 

•650 

1x9  47  58 

9631 

a  Arietis 

W. 

82  43  2Z 

9581 

84  27  23 

9Sfii 

86  zz  51 

8345 

87  56  45 

8396 

Aldebaran 

W. 

51  37    4 

8484 

53  18  40 

8461 

55    0  48 

9438 

56  43  29 

8416 

Spica 

E. 

83  II  31 

S364 

81  27     5 

0347 

79  42  14 

8398 

77  56  56 

83» 

Satuhm 

£. 

109    0  45 

8391 

107  16  57 

•S7« 

105  32  42 

Q93 

103  48    0 

«339 

as 

a  Arietis 

W. 

96  47  43 

««z 

98  35  10 

8895 

100  23     z 

8908 

102  ZI  Z7 

•108 

Aldebaran 

W. 

65  24  36 

S3ia 

67  10  z8 

•i94 

68  56  27 

8875 

70  43     3 

8837 

Spica 

E. 

69    4    0 

aass 

67  16    9 

8908 

65  27  53 

8X92 

63  39  13 

8175 

Saturn 

E. 

94  57  53 

•846 

93  10  34 

•889 

9Z  22  50 

•K3 

89  34  42 

8X97 

s6 

Aldebaran 

W. 

79  42  26 

S176 

81  31  29 

8I68 

83  20  54 

«49 

85  10  39 

8x36 

Pollux 

W. 

36  35  52 

81X6 

38  26  26 

8X09 

40  Z7  22 

ao88 

42    8  40 

9073 

Jupiter 

W. 

28  51  19 

8XXS 

30  41  58 

8O99 

32  32  59 

ao85 

34  24  21 

9079 

Spica 

E. 

54  30     » 

8X03 

52  39     7 

8089 

50  47  5x 

9076 

48  56  Z5 

9064 

Saturn 

E. 

80  28  14 

8184 

78  37  52 

8XX1 

76  47  10 

«099 

74  56    9 

•087 

Antares 

E. 

100  22  30 

ao99 

98  31  29 

8066 

96  40    8 

"73 

94  48  27 

9060 

27 

Aldebaran 

W. 

94  23  51 

8004 

96  15  15 

9076 

98    6  5Z 

•069 

99  58  38 

9069 

Pollux 

W. 

51  29  56 

aoig 

53  23     I 

9009 

55  x6  2z 

9001 

57    9  54 

Z994 

Jupitbr 

W. 

43  45  58 

90X6 

45  39    7 

9008 

47  32  29 

9000 

49  26    4 

1903 

Saturn 

E. 

65  36  58 

9040 

63  44  26 

90S3 

61  51  44 

9096 

59  58  52 

9aQ 

Antares 

E. 

85  25  31 

9008 

83  32    9 

Z999 

81  38  33 

1893 

79  44  46 

• 

19B4 

98 

Pollux 

W. 

66  40     8 

1968 

68  34  32 

1966 

70  29    0 

X964 

72  23  3Z 

1903 

Jupiter 

W. 

58  56  25 

1968 

60  50  50 

1965 

62  45  Z9 

X964 

64  39  50 

194 

Regulos 

w. 

29  42  32 

X960 

31  37    9 

1958 

33  31  50 

X936 

35  26  33 

1996 

Saturn 

E. 

50  33     5 

90X8 

48  39  49 

9o^ 

46  46  36 

aoi6 

44  53  27 

•081 

Antares 

E. 

70  13  25 

I96X 

68  z8  49 

X958 

66  24    9 

X9S6 

64  29  26 

1996 

29 

Pollux 

W. 

81  56     2 

I97I 

83  50  22 

1975 

85  44  35 

X980 

87  38  4X 

»986 

Jupiter 

W. 

74    12   20 

197a 

76     6  39 

X976 

78    0  5Z 

X981 

79  54  56 

«9^ 

Regulus 

w. 

45     0     0 

X964 

46  54  31 

X968 

48  48  55 

1973 

50  43  X2 

1979 

Antares 

E. 

54  56     I 

1969 

53     I  31 

X968 

51     7     7 

X974 

49  12  51 

1979 

a  Aquilse 

E. 

106  29  31 

8750 

104  53  57 

«739 

103  z8    9 

973a 

loi  42  12 

8787 

30 

Pollux 

W. 

97     6  32 

9096 

98  59  26 

9033 

100  52     5 

«H6 

102  44  27 

«98 

Jupiter 

W. 

89  22  39 

9087 

91  15  31 

9037 

93     8     8 

9048 

95    0  28 

9039 

Regulus 

W. 

60  zi  59 

90X8 

62     5     5 

9088 

63  57  55 

9039 

65  50  28 

9031 

a  Aquile 

E. 

93  41  52 

8738 

92     6     2 

a745 

90  30  22 

«756 

88  54  56 

9769 

Mars 

E. 

III  49     2 

9848 

no     I  37 

9959 

108  Z4  27 

9964 

106  27  34 

9^3 

3X 

Regulus 

W. 

75    8  29 

8XX6 

76  59     3 

8x32 

78  49  H 

9x47 

80  39     2 

9xGs 

a  Aquilse 

E, 

81     2  38 

9838 

79  29  25 

8889 

77  56  43 

9907 

76  24  33 

3939 

Mars 

E. 

97  37  52 

8345 

95  52  58 

936X 

94     8  27 

23/7 

92  24  19 

•394 

Fomalhant 

E. 

105  44  30 

«4S7 

104     I  48 

«447 

102  19  20 

•458 

100  37     7 

9470 

XVIIL 
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LUNAR  DISTANCES. 

1- 

Name  and  Diroctioa 
of  Object 

Midnight 

P.L. 

of 
Diff. 

XV^ 

P.L. 

of 
DilL 

XVI  Ilh. 

P.L. 

of 

Diff. 

XXIh. 

• 

P.L. 

of 

Diff. 

•        $        m 

m         0         m 

• 

m 

• 

t         w 

a3 

Sun 

W. 

XO8    32    27 

9706 

no    7  40 

•746 

"I  43 

19 

9797 

"3 

19  23 

9707 

a  Arietis 

W. 

75  51  34 

3459 

77  33  51 

1438 

79  16 

35 

9417 

80 

59  45 

9399 

Aldebaran 

w. 

44  56  28 

8585 

46  35  43 

39S9 

48  15 

35 

9533 

49 

56     2 

9908 

Regulus 

£• 

36     2  54 

•434 

34  20     8 

14x7 

32  36 

57 

9398 

30 

53  20 

9380 

Spica 

£. 

90    4  53 

•4S7 

88  22  XI 

S4t9 

86  39 

4 

940X 

84 

55  30 

«38S 

H 

Sun 

W. 

121  26  IX 

«6ia 

xa3    4  49 

9993 

"4  43 

53 

«579 

126 

23  22 

«357 

a  Arietis 

W. 

89  42    6 

«909 

91  27  52 

299t 

93  14 

4 

9274 

95 

0  41 

9998 

Aldebaran 

W. 

58  26  41 

S394 

60  10  25 

«373 

61  54 

39 

939s 

63 

39  23 

9SSa 

Spica 

E. 

76  II  13 

aan 

74  25     3 

9276 

72  38 

28 

M9« 

70 

51  27 

9941 

Saturn 

£• 

X02     2  51 

•317 

100  17  16 

9998 

98  31 

14 

998X 

96 

44  46 

««♦ 

as 

a  Arietis 

W. 

103  59  56 

ai77 

105  48  58 

9168 

107  38 

23 

2x48 

109 

28     9 

n34 

Aldebaran 

W. 

73  30    fi 

ess9 

74  17  35 

9293 

76     5 

28 

2907 

77 

53  45 

919X 

Spica 

E. 

61  50    8 

sx6o 

60    0  40 

«H5 

58  10 

49 

2130 

56 

20  36 

91X6 

Saturn 

£. 

87  46  XO 

S181 

85  57  H 

9xQ7 

84     7 

56 

9x92 

82 

18  16 

ti57 

96 

Aldebaran 

W. 

87    0  43 

««4 

88  51     5 

9X13 

90  41 

45 

9X09 

92 

32  41 

9093 

Polinx 

W. 

44    0  18 

flo6i 

45  52  16 

9090 

47  44 

32 

•099 

49 

37     6 

9028 

JUPITBR 

W. 

36  16    4 

*>» 

38     8     6 

ao47 

40    0 

27 

9036 

41 

53     5 

9096 

Spica 

E. 

47     4  «i 

«53 

45  X2    9 

9043 

43  19 

40 

90)9 

41 

26  55 

9093 

Saturn 

E. 

73     4  50 

■076 

71  13  14 

9066 

69  21 

23 

9097 

67 

29  17 

9048 

Antares 

E. 

92  56  26 

•048 

91     4    7 

•037 

89  II 

31 

9097 

87 

18  39 

90x7 

«7 

Aldebaran 

W. 

loi  50  35 

•097 

103  42  40 

•033 

105  34 

51 

9090 

107 

27     8 

«h8 

Pollux 

W. 

59     3  38 

1967 

60  57  33 

7981 

62  51 

37 

X976 

64 

45  49 

X979 

Jupiter 

W. 

51   19  50 

X986 

53  13  46 

X980 

55     7 

52 

»979 

57 

2     5 

X971 

Saturn 

E. 

58     5  53 

■018 

56  12  47 

90x3 

54  19 

36 

90X2 

52 

26  21 

90X9 

Antares 

£. 

77  50  47 

1978 

75  56  38 

J973 

74     2 

21 

X968 

72 

7  56 

X964 

28 

PoUoz 

W. 

74  18     4 

1963 

76  12  37 

1964 

78     7 

8 

1969 

80 

I  37 

1968 

Jupiter 

W. 

66  34  23 

1963 

68  28  56 

1964 

70  23 

27 

1969 

72 

17  56 

X968 

Regulus 

W. 

37  21  17 

1956 

39  16     I 

X956 

41   10 

44 

X998 

43 

5  24 

X96X 

Saturn 

E. 

43     0  25 

eoa6 

41     7  32 

9034 

39  14 

51 

9044 

37 

22  25 

9099 

Antares 

E. 

62  34  42 

1956 

60  39  58 

1937 

58  45 

16 

X9S9 

56 

50  36 

2969 

39 

Pollux 

W. 

89  3«  38 

X99I 

91  26  25 

9000 

93  20 

0 

9007 

95 

13  23 

•0x6 

Jupiter 

W. 

81  48  51 

X993 

83  42  36 

90U0 

85  36 

10 

9009 

87 

29  31 

90x7 

Regulus 

W. 

52  37  «o 

1985 

54  31   18 

X993 

56  25 

4 

9000 

58 

18  38 

9009 

Antares 

E. 

47  18  44 

1986 

45  24  47 

X993 

43  31 

I 

900X 

41 

37  28 

90X0 

a  Aquilae 

E. 

100     6     8 

«725 

98  30     I 

9799 

96  53 

54 

9797 

95 

17  50 

«7S« 

30 

Pollux 

W. 

104  36  31 

9070 

106  28  16 

«83 

108  19 

42 

9096 

no 

10  47 

•XXX 

Jupiter 

W. 

96  52  30 

S072 

98  44  13 

9084 

100  35 

37 

9098 

I02 

26  40 

9XX9 

Regulus 

W. 

67  4*  43 

ao62 

69  34  40 

9075 

71  26 

17 

2088 

73 

17  34 

9103 

a  Aquile 

E. 

87  19  47 

9781 

85  44  56 

9798 

84  10 

26 

9816 

82 

36  19 

9836 

Mars 

£. 

104  40  58 

ta88 

102  54  41 

9302 

loi     8 

44 

9313 

99 

23     7 

933«  1 

31 

Regulns 

W. 

82  28  26 

•178 

84  17  26 

M95 

86     6 

I 

9219 

87 

54  II 

9999 

a  Aquilae 

E. 

74  52  59 

wgfii 

73  22     2 

2996 

71  51 

44 

3030 

70 

22     8 

3069 

Mars 

E. 

90  40  35 

8410 

88  57  15 

9498 

87  14 

20 

2446 

85 

31  51 

9464 

Fomalhaut 

E. 

98  55  " 

14*3 

97  13  34 

8497 

95  32 

16 

99x9 

93 

51   19 

9596 

56 
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AT  GREENWICH  APPARENT  NOON. 

t 

1 

1 

o 

1 

THE  SUN'S 

Sidereal 

Time  of 

Semi- 

diameter 
Passing 

Meridian. 

Equation  of 

Time, 

to  be 

Added  to 

Dlff.for 
I  Hour. 

Apparent 
Right  Ascension. 

Diff.  for 
X  Hour. 

Apparent 
Declination. 

Diftldr 
I  Hoar. 

Semi- 
diameter. 

Subtracted 

from 

Apparent 

Time. 

Wed. 
Thur. 
Frid. 

I 

a 
3 

h     m       ■ 
0  45      6.44 

0  48   44.92 

0  52   23.55 

• 
9.zcx> 

9.Z06 
9. 1 13 

Q        1          U 

N.  45058.x 

5  13  59.5 
5  36  55.5 

+57.65 
57.43 
57.21 

t         m 

16    1.97 
16    1.69 
16    1.41 

64.54 
64.56 
64.58 

m        s 

3  43.84 
3  25.81 

3    7.94 

a 

0.754 
0.748 

0.741 

Sat. 

SC/N. 

Mon. 

4 

5 
6 

0  56      2.36 

0  59  41-37 

1  3  20.59 

9.Z21 
9.130 
9.139 

5  59  45-8 

6  22  30.0 

645    7.8 

+56.97 
56.71 
56.43 

16    1.13 
16   0.84 
16   0.56 

64.60 
64.63 
64.66 

2  50.24 

2  32.74 
2  15-46 

0.733 
0.725 
0.715 

Tues. 
Wed. 
Thur. 

7 
8 

9 

I     7    0.04 
1  10  39.75 
X  14  19.72 

9.149 
9.160 

9.171 

7    738.7 
7  30    2.6 

7  52  19.0 

+56.14 
55.84 
55.52 

16    asS 
16    0.00 
15  59-7a 

64.69 
64.73 
64.77 

I  58.40 
I  41.60 
X  25.06 

0.705 
0.694 
0.683 

Frid. 

Sat 

SC/N. 

lO 

II 

12 

X  17  59.97 
I  21  40.51 

I  25  21.37 

9.183 
9.196 
9.209 

8  14  27.5 
8  36  27.8 

8  58  19.5 

+55-18 
54.83 
54-47 

15  59-45 
15  5917 
15  58.90 

64.81 
64.85 
64.90 

X     8.80 

0  52.84 
0  37.18 

a67z 
0.659 
0.646 

Mon. 
Tues. 
Wed. 

13 

14 
15 

I  29    2.54 
I  32  44.05 
X  36  25.90 

9.223 

9.237 
9.25X 

9  20    2.2 

9  41  35.7 
xo    259.4 

+54-09 
5369 
53-28 

15  5863 

15  5837 
15  58.10 

64.94 
64.99 

65-05 

0  21.84 
0    6.84 

0.632 
a6i8 
0.603 

0    7.82 

Thur. 

Frid. 

Sat. 

16 

17 
18 

X  40    8.IX 
X  43  50.69 

I  47  3365 

9.266 
9.282 
9.298 

xo  24  13.2 
10  45  16.6 
XI    6    g.2 

+52.86 
52.42 
51.96 

15  5784 
15  5758 
15  57-33 

65.10 
65.16 
65.22 

0  22.13 
0  36.07 

0  49.63 

a588 

0.573 
0.557 

SC/N. 

Mon. 

Tues. 

19 

20 

21 

X  51  X7.00 
X  55    0.76 

X  58  44.93 

9.315 
9.332 

9.350 

XI  26  50.8 
XX  47  20.9 
12    739.4 

+51.49 
51.01 

50.52 

15  5707 
15  5682 

15  5657 

65.28 

65-34 
65.41 

I    2.80 
X  15.56 
X  27.91 

0.540 

0.523 
0.506 

Wed. 
Thur. 
Frid. 

22 

24 

2    2  29.53 
2    6  14.58 
2  xo    0.08 

9.368 
9.386 

9.406 

X2  27  45.8 

12  47  39.9 

13  721.4 

+50.01 

49.49 
48.96 

15  56-32 
15  5607 
15  5582 

65.47 

65.54 
65.61 

X  39.83 

I  51.30 

2      2.32 

a488 

0.469 
0.450 

Sat. 

SC/N. 

Mon. 

25 
26 

27 

2  13  46.06 
2  17  32.52 
2  21  19.48 

9.426 
9.446 

9.467 

13  26  49.9 
1346    5.2 

14  5    6.9 

+48.41 

47.85 
47.28 

15  55-57 

15  55-33 
15  55.08 

65.68 

65.75 
65.82 

2    12.88 
2   22.94 
2   32.51 

0.430 
0.409 
a388 

Tues. 
Wed. 
Thur. 

28 
29 
30 

2  25    6.95 
2  28  54.94 

2  32  43-47 

9.489 

9.5" 
9.533 

14  23  54-8 

14  42  28.5 

15  047.8 

+46.70 
46.11 

45-50 

15  5484 
15  54-6o 

15  54-36 

65.90 
65.98 
66.05 

2   41-57 
2   50.12 

2   58.12 

0.367 

0.345 
0.322 

Frid. 

31 

2  36  32.54 

9.556 

N.15  18  52.4 

+44.88 

15  54-" 

66.13 

3    5-58 

0.299 

NoTB.— The  in( 

BSB  time  of  semidiai 

neterpasi 

ting  may  he  found  by  subtracti 

ng  o^.zS  from  the  sidereal 

time. 

Tb«  ti 

ga  >  prefixed  to  tJn 

\m  hourly 

tee  that  north  declination 

a  are  increasin 

» 

II. 
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AT  GREENWICH  MEAN  NOON. 


I 


i 

•g 


Wed. 

Thur. 
Frid. 

Sat. 

SC/N. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SC/N. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 


g 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
H 
15 

i6 

17 
i8 

20 
31 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 


THE  SUN'S 


Apparent 
Right  AtceoBion. 


h     m        ■ 

o  45  5.88 
o  48  44.40 
o  52  23.08 

o  56  1.93 

0  59  40.98 

1  3  20.25 

6  59-74 
10  39.49 

14  19.50 

17  59-79 
21  40.38 

25  21.27 

29  2.49 

32  4403 
36  25.92 

40  8.17 
43  50.78 
47  3378 

51  1716 
55  0-95 
58  45- 16 

2  2  29.79 
2  6  14.87 
a  10  0.40 

2  13  46.41 
2  17  32.90 
2  21  19.88 

2  25  7.38 
2  28  55.39 
2  32  43-94 

2  36  33.04 


Difif.  for 
I  Hour. 


■ 
9.102 

9.108 

9. 1 15 

9- "3 
9.132 
9. 141 

9-151 
9.162 

9-173 

9-185 

9.197 
9.2x0 

9.224 

9.238 

9-253 

9.268 
9.284 
9.300 

9.316 
9^333 
9.351 

9-369 
9.388 

9.407 

9.427 

9-447 
9.468 

9.490 
9-512 
9.534 

9-557 


Apparent 
Declination. 


N.  4  50  54-5 
5  13  56.2 
5  36  52.5 

5  59  43.1 

6  22  27.6 

6  45  5-6 

7  7  36.9 

7  30  i-o 

7  52  17.6 

8  14  26.4 
8  36  27.0 
8  58  18.9 


9 

9 
10 


20  1.9 

41  35-6 
2  59.6 


[o  24 

^o  45 

I 


13-5 
17.1 

6  9.9 


I  26  51.7 

1  47  22.0 
:a  7  40.6 

2  27  47.3 

2  47  41-5 

3  7  23.1 

3  26  51.7 

3  46  7.1 

4  5  8.9 

4  23  56.9 

4  42  30-7 

5  o  50.1 

N.15  18  54.7 


Diff.for 
t  Honr. 


457.68 
57.46 
57.23 

+56.98 
56.72 

56.44 

+56.15 
55.85 
55.53 

+55.19 
54.84 

54.48 

+54-XO 

53.70 
5329 

+52.86 
52.4a 
5X-97 

+51-50 
51.02 

50.53 

+50.02 
49.50 
48.97 

+48.42 
47.86 

47.29 

+46.70 
46. 1  z 
45.50 

+44.88 


Bqaation  of 

Time, 

to  be 
Snbtracted 

froitt 


Added  to 
Mean  Time. 


m        ■ 

3  43.89 
3  25.85 

3     7.98 


2 
2 
2 

X 
X 

I 


50.28 

32.77 
15.48 

58.43 
41.62 

25.08 


X  8.82 

o  52.85 

o  37.19 

o  21.85 

o  6.84 


o  7.B3 

o  22.13 

o  36.07 

0  49.64 

1  2.8x 

X  15-57 

X  27.92 

I  39.84 

X  5132 

2  a.34 

2  X2.89 

a  22.96 

2  32.53 

2  41-59 

2  50-13 

2  58.14 

3  5-59 


Dili,  for 
iHonr. 


■ 

0.754 
0.748 
0.741 

0.733 

0.725 
a7i6 

0.706 
0.695 
a683 

0.671 
0.659 
a646 

0.632 
0.618 
0.604 

0.589 
0.573 
0.557 

0.540 
0.523 
0.506 

a488 

0.469 
0.450 

0.430 

0.409 
a388 

0.367 

0.345 
a  322 

0.299 


SldeiMl 

Time, 

or 

Right  Aacanaion 

of 

Moan  Son. 


b      m       s 

o  41  21.99 
o  45  18.55 
o  49  15.10 

o   53  11.65 

0  57  8.21 

1  I  4.76 

5  X.32 

8  57-87 

"  5442 

16  50.98 
20  47.53 
24  44-09 

28  40.64 
32  37.20 

36  33-75 

40  30.30 
44  26.86 
48  23.41 

52  19.97 

56  16.52 

o  13.08 


a 
a 
a 


4 
8 

12 


9.63 
6.19 

2.74 


2  15  5930 

2  19  55.85 

2  23  52.41 

2  27  48.96 

2  31  4552 

2  35  42.08 

a  39  38.63 


NoTB.— Tbe  temidiameter  for  mean  noon  may  be  aasaroed  the  tame  aa  that  for  apparent  noon. 

The  dgn  +  prefiied  to  the  honrly  change  of  declination  indicates  that  north  dacUnationa 
increasing. 


Dilf.  for  z  Honr, 
+9*  8565. 
(Table  III) 
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ni. 


AT  GREENWICH  MEAN  NOON. 

THE   SUN'S 

1 

1 

1 
1 

1 

Logarithm 

of  the 

Radios  Vector 

of  tha 

DillLfar 
1  Hour. 

MaaaTbna 

of 

Sidereal  Noon. 

TRUE  LONGITUDB. 

J>iff.for 
I  Hour. 

LATITUDB. 

• 

X' 

•         »              m 

*          m 

m 

• 

h     ID        a 

z 
a 

3 

9a 

93 

94 

la  15  57.9 

13  »5     3-3 

14  14    6.9 

IS  37-9 

14  43« 
13  46.6 

X47-77 
X47.69 
X47.6X 

—  0.68 
0.69 
0.66 

0.0000126 

aoooi399 
aooo2674 

+52.9 
53-x 
53-2 

23    14  48.87 
23    10  52.97 

23    6  57.06 

4 

5 
6 

95 
96 

97 

15  13    8.8 

16  la    9.0 

17  II    7.4 

la  48.4 

II  48.S 
10  46.8 

X47.54 

X47.47 
X47.40 

—  0.61 
0.54 

0-44 

aooo39Si 
aooos227 
0.0006300 

+53-X 
53-x 

53.0 

33     3     IIS 
22  59    5.24 

33  55    9-34 

7 
8 

9 

.98 

99 
100 

18  10    4.0 

19  8  58.9 
ao    7  53.1 

9  43-3 

8  38.0 

7  311 

X47.32 
X47.a5 
X47.X8 

—  a3a 
ai9 

—  ao6 

0.0007768 
0.0009032 
0.0010290 

+52.8 

52-5 
52.2 

33  51  13-43 

22   47    17.52 
22  43   21.61 

lO 

II 
la 

lOI 

loa 
103 

a  I    6  43.4 
aa    5  3a.8 
83    4  ao.4 

6  22.3 
5  1 1.6 

3  S9-I 

147.10 
X47.02 
X46.94 

+  0.07 
ai9 
a29 

aooiiS39 
aooi2779 
aooi4009 

+51.9 

5X.5 
51^ 

22   39  25.70 
22   35   29.80 
22   31    33.89 

13 
15 

104 

10s 
106 

84  3    6.0 

85  >  49-5 
a6    0  3a9 

2  44-S 
I  27.9 

0    9.2 

X46.86 

M6-77 
X46.68 

+  0-37 
0-43 
0-45 

aooi5238 

0.001643s  ' 
aooi763i 

4-50-5 
50.0 

49.6 

22   27  37.98 
22   23  42.07 
22    19  46.16 

i6 

»7 
i8 

107 
108 
109 

a6  59  ia3 

*7  57  47-5 
a8  56  ax6 

5848.5 

57  35.6  ; 

56    asl 

146.60 
146.51 

146.42 

+  0-45 
a42 

a36 

aooi88i7 
aooi999i 
aooaiiss 

-N9-X 
48-7 
48.3 

22  15  5a25 

22    II    54.34 

aa    7  58.43 

1  19 
1  ao 
•  ai 

1 
1 

no 
III 
iia 

*9  54  55-5 

30  53  a6.a 

31  5»  54-7 

54  33.2      146.31 
53    3.8      146.33 

SI   3x2       I46,X4 

+  0.37 

ais 
+  0.03 

aoo223io  ; 

aoo234s8 

aoo24S98 

-f48.o 

47-7 
47.4 

aa    4    a-sa 
aa    0    6.63 
ai  56  ia7i 

aa 

23 

"3 
"5 

3a  50  ai.o 

33  48  45-3 

34  47    7-5 

49  58.4       M6-05 
48  22-S        145-97 
46  44.6        145.88 

—  aio 
a23 
0136 

aoo2S73i 
aoo2686o 

aoo27984 

■K7-X 
4fi^9 
4fi^7 

ai  5a  14.80 
ai  48  1&89 
ai  44  22.98 

as 

a6 

2/ 

116 
117 
1 18 

35  45  27-7 

36  43  45-9  • 

37  42    a-3  i 

45    4-7 
43  aa.8 
41  39.0 

145.80 

M5-7* 
H5-65 

-0-47 
a56 

a64 

1 
aoo29i04 

aoo302i9 

aoo3i33i 

446^6 

46^5 
46^ 

ai  40  27.07 
21  36  31.16 
21  3a  35.25 

aS 
30 

119 

liO 

121 

38  40  16.9  ' 

39  3S  ^9-7  ' 

40  36  40.9  • 

1 

39  53-*  '    MS-ST 
3^    6.1      X45.50 

30  17.2      145.43 

—  a69 
a70 
a68 

0.0032440 
0.0033544 
0-0034644 

446^3 
46WI 

45-8 

21  a8  39.34 
31  34  43.43 
21  ao  47.52 

3» 

■ 

HOCI 

laa 

4»  34  50-5  1 

34  26.6  ^    X45.37 

1 

—  0^63 

0-0035738 

1 

+45-5 

21  16  51.61 

L-Th»« 

eOKTrSfVllfil  CC  tb«  !!«•  9^ 

MB  ol  Ubi  d*i^  te  coiwM  A*  to 

*•— 

UCteiHov; 

-9r.8j96t 
fl^UalL) 

J 

V 


IV. 
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t 

GREENWICH 

MEAN  TIME. 

4 

a 

THE  MOON'S 

o 
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-«.i7 
1.88 
1.5X 

56  20.1 

55  35-4 
54  59. » 

—2.02 

x-74 
X.33 

18  28.0 
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0.42 

22  46.9 

23  26.4 
6 

1.62 

X.67 

27.x 
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52.94 

a.  5657 
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S.S809 
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0.48 
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35.24 
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9.95 
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44.60 
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19.19 

«.3758 

53.70 

«.5743 

28.  Z3 

«.5730 

2.46 

a. 37x3 

36.69 
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Z0.81 
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52.45 

a.36za 

26.05 
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«.356a 
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41.5 
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3 
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z 

z 
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8.409 
8.a33 
8.037 
7.880 

7.703 
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7.346 
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6.987 
6.806 

6.624 

6.443 
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6.078 
S.896 

3.7x3 
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3.347 
S.X63 
4.979 

4.793 
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3.773 
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6 
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z8 
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32 
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3.33x0 
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3.3373 

24.08 

3.5333 

55.37 

3.3x93 

26.42 

3.3x34 

57.22 
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27.77 

3.3069 
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3.5034 

28.06 

3.4979 

57.80 

3.4933 
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56.42 
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3.4736 
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17.70 

3.4578 

45.OZ 
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4.96 
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3.4399 
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o 
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27  40 

27  37 

27  33 
27  30 

27  26 

S.27  22 


SATURDAY  4. 
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9 
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27 

27 
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26 

26 

26 
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26 

26 
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26 

26 

26 

26 
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25 

25 
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z8 
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zo 

6 
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52 
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36 
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26 

20 
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50 
43 
37 
30 
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16 

9 
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24.6 
Z3.6 
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20.5 

38.5 
46.2 

43.6 

30.9 
8.Z 

35.2 

52.3 

59.5 
56.8 

44-3 

22.0 

50.  z 

8.6 

17.5 
z6.8 

6.7 

47.3 
z8.6 

40.7 
53.6 
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52.4 

38.3 

15.3 
43.6 
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Z4.0 

Z6.4 

Z0.3 
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32.8 

Z.6 

22.3 

34.9 

39.4 
36.0 

24.7 

5.6 

38.8 
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32.8 

35.9 

31.7 
20.2 
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0.44a 
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0.7O6 
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x.^ 

1.798 
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a.x27 
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3.453 
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2.932 
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4.x6o 
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4.456 
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5.7*1 
5.857 
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6.383 
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12     I  26.94 

9.908l 

2  54  59.x 

17.497 

17 

xo  x8  48.63 

9.X893 

xo  23  58.3 

15.880 

17 

12    3  39.50 

9.9x05 

3  12  28.7 

17.488 

i8 

10  20  59*94 

9.X976 

xo    8    3.3 

X5.95a 

18 

12    5  52.20 

•.9X^ 

3  29  57.7 

17.478 

19 

xo  23  11.X7 

9.X865 

9  52    4.1 

x6.oax 

X9 

12     8     5.05 

9.9X55 

3  47  26.1 

17.467 

20 

xo  25  22.32 

9.X859 

9  36    0.8 

x6.oB9 

20 

12  ID  x8.o6 

9.9i8a 

4    4  53.7 

17.453 

21 

10  27  33.40 

9.X84X 

9  19  53.4 

16.X57 

21 

12  12  31.23 

9.9908 

4  22  20.4 

17.437 

22 

10  29  44.4X 

9  X83O 

9    3  42.0 

16.923 

22 

12    14  44.56 

9.9936 

4  39  46.1 

17.418 

a3 

10  31  55-36 

9.X89D 

8  47  26.7 

X6.987 

23 

12    16   58.06 

9.9963 

4  57  X0.6 

17.398 

24 

10  34    6.25 

2.x8xo 

N.  8  31     7.6 

X6.349 

24 

12   19   11.74 

9.9995 

S.  5  X4  33.9 

17.377 
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XI. 


GREENWICH 

MEAN 

TIME. 

1 

1 

THE  MOON*S  RIGHT 

ASCENSION 

AND  DECLINATION. 

Hoar. 

RiKbt 

Diff.for 

Declination. 

Diff.  for 

Hoar. 

RiRht 

Diif.for 

Declination. 

Dtff.  for 

ABoeosion. 

1  Minate.i 

I  Minate. 

Ascension. 

1  Minate. 

I  Minute. 

1 

SATURDAY  25. 

MONDAY  27. 

h 

m 

■ 

s 

•       *        • 

m 

h 

m       s 

■ 

• 

« 

• 

m 

O 

1 

12 

19 

H.74 

a.«95 

S.   5  14  33.9 

17.377 

0 

14 

10  54.37 

a.4447 

S.18 

4 

26.2 

13.899 

I 

12 

21 

25.60 

2-«3a5 

5  31   55.8 

17.353 

I 

14 

13    21. 2X 

•.4500 

18 

18 

16.5 

13.77« 

,      2 

12 

23 

39.64 

a. 2356 

5  49   16.2 

17.328 

2 

14 

15   48.37 

a.4554 

18 

31 

59.3 

13.651 

3 

12 

25 

53.87 

a-asSS 

6     6  35.1 

17.300 

3 

14 

x8  15.86 

2.4608 

18 

45 

34.6 

13.534    1 

4 

12 

28 

8.30 

2.2491 

6  23  52.2 

17.270 

4 

14 

20   43.67 

2.4661 

18 

59 

2.2 

13.395    i 

5 

12 

30 

22.92 

2.a454 

6  41     7.5 

17.238 

5 

14 

23    11.79 

a.4713 

19 

12 

22.0 

I3.a63 

6 

12 

32 

37.74 

2.248S 

6  58  20.8 

17.204 

6 

14 

25   40.22 

2.47«5 

19 

25 

33.8 

13.130   I 

7 

12 

34 

52.77 

a.asas 

7   15  32.0 

17. 168 

7 

14 

28      8.97 

2.4818 

19 

38 

37.6 

19.996   1 

8 

12 

37 

8.02 

a.a559 

7  32  41.0 

17.130 

8 

14  30  38.04 

9.4871 

19 

51 

33.3 

19.860 

9 

12 

39 

23.48 

a.a595 

7  49  47.6 

17.089 

9 

14 

33     7.43 

2.4934 

20 

4 

20.8 

i9.7aa 

lO 

12 

41 

39.16 

a. 9632 

8     6  51.7 

«7.o*7 

10 

14 

35  37.13 

a.4975 

20 

16 

59.9 

ia.581 

xz 

12 

43 

55.07 

a.  2070 

8  23  53.3 

17.004 

II 

14 

38     7-13 

2.5026 

20 

29 

30.5 

xa.439 

12 

12 

46 

11.20 

a.270B 

8  40  52.2 

16.958 

12 

14 

40  37.44 

2.5077 

20 

41 

52.6 

19.996 

13 

12 

48 

27.57 

9.2748 

8  57  48.3 

x6«9to 

13 

14 

43     8.06 

a. 5128 

20 

54 

6.0 

19. 150 

M 

12 

50 

44.18 

2«2788 

9  14  41.4 

16.859 

14 

14 

45  38.98 

a. 5179 

21 

6 

10.6 

la.ooa 

15 

12 

53 

1.03 

2.aBa8 

9  31   31.4 

16.807 

15 

14 

48  10.21 

2.5229 

21 

18 

6.3 

11.853 

i6 

12 

55 

18.12 

a. 3870 

9  48  18.2 

16.75a 

16 

14 

50  41.73 

2.5278 

21 

29 

53.0 

ii.Toa 

17 

12 

57 

35.47 

a.a9ia 

10     5     1.6 

16.695 

17 

14 

53  13.55 

a. 53*7 

21 

41 

30.6 

11.550 

i8 

12 

59 

53.07 

a.«955 

10  21  41.6 

16.637 

18 

14 

55  45<>6 

2.5376 

21 

52 

59.0 

".397 

19 

13 

2 

10.93 

a.aggS 

10  38   18.0 

16.576 

19 

14 

58  18.06 

a. 5483 

22 

4 

18.2 

11.241 

20 

13 

4 

29.05 

a.3<Ha 

10  54  50.7 

16.512 

20 

15 

0  50.74 

a.  5471 

22 

15 

27.9 

11.083 

21 

«3 

6 

47.43 

2.3086 

II  XI   19.5 

X6.447 

21 

15 

3  23.71 

2.5518 

22 

26 

28.1 

10.993 

22 

13 

9 

6.08 

2.3x31 

"  27  44.4 

16.381 

22 

15 

5  56.96 

2.5563 

22 

37 

18.7 

10.763 

a3 

13 

XX 

25.00 

a.3177 

.UNDA^ 

S.I  I  44     5.2 

^  26. 

16.319 

23 

15 

8  30.47 

Tl 

2.560B 

UESDA 

S.22 

Y  28. 

47 

59.7 

10.602 

o 

13 

13 

44.20 

«.S«3 

S.12    0  21.8 

16.240 

0 

15 

II     4.25 

a.  5653 

S.22 

58 

30.9 

10.438 

I 

13 

16 

3.68 

2.3270 

12  16  34.0 

16.167 

I 

15 

13  38.30 

2.5696 

23 

8 

52.2 

10.273 

3 

13 

18 

23.44 

2.3317 

12  32  41.8 

16.092 

2 

15 

16  12.61 

a. 5739 

23 

19 

3.6 

10.107 

3 

13 

20 

43.48 

a.  336* 

12   48   45.0 

16.013 

3 

15 

18  47.17 

a. 5781 

23 

29 

5.0 

9.939  • 

4 

13 

23 

3.81 

2.3412 

13     4  43.4 

15.933 

4 

15 

21  21.98 

2.5822 

23 

38  56.3 

9.770  1 

5 

13 

25 

24.43 

2.346X 

13  20  37.0 

15.85a 

5 

15 

23  57.03 

2.586a 

23 

48 

37.4 

9.600 

6 

13 

27  45.34 

2.3510 

13  36  25.6 

15.7a 

6 

15 

26  32.32 

«.590« 

23 

58 

8.3 

».4a«  ' 

7 

13 

30 

6.55 

a. 3560 

13  52     9.1 

15.682 

7 

15 

29    7.84 

a. 5939 

24 

7 

28.8 

9.«S5  1 

8 

13 

32 

28.06 

a. 3610 

14     7  47.4 

15.593 

8 

15 

31  43.59 

a.597« 

24 

16 

38.9 

9.081   1 

9 

13 

34  49.87 

2.3M1 

14  23  20.3 

15.503 

9 

15 

34  19.55 

2.6011 

24 

25 

38.5 

8.905  . 

lO 

13 

37 

11.99 

2.37«« 

14  38  47.8 

15.4" 

10 

15 

36  55.72 

2.6046 

24 

34  27.5  1 

t.7i8  1 

II 

13 

39 

34.41 

a.37«« 

14  54    9.6 

l^3»6 

II 

15 

39  32.10 

9.6080 

24  43 

5.9 

8.S5I 

12 

13 

41 

57.13 

a.3«i3 

15     9  25.7 

15.219 

12 

15 

42     8.68 

2.61 12 

24 

51 

33.6 

».S7« 

13 

»3 

44 

20.16 

a.3865 

15  24  35.9 

15.120 

13 

15 

44  45.45 

a.6144 

24 

59 

50.5 

8.199 

14 

13 

46 

43.51 

a. 3917 

15  39  40.x 

13.020 

14 

15 

47  22.41 

2.6174 

25 

7 

56.6 

8.01a 

.  15 

13 

49 

7.17 

a. 3969 

15  54  38.3 

14.917 

15 

15 

49  59.54 

2.6ao9 

25 

15 

5X9 

7.831 

i6 

13 

51 

31.14 

2.4022 

16     9  30.3 

14.812 

16 

15 

52  36.84 

2.6230 

25 

23 

36.3 

7.647 

'  17 

13 

53 

55.43 

2.4075 

16  24  15.7 

14.705 

17 

15 

55   14.30 

•.fi«57 

25  31 

9.6 

7.463 

i8 

13 

56 

20.04 

2.4128 

16  38  54,8 

U-597 

18 

15 

57  51.92 

9.6289 

25 

38 

31.9 

7.a79 

19 

13 

58 

44.97 

2.4181 

16  53  27.3 

14.485 

19 

16 

0  29.69 

a.6306 

25 

45 

43.1 

7.094  1 

20 

14 

I 

10.21 

2.4234 

17     7  53.0 

14.37a 

20 

16 

3     7.59 

9.6328 

25 

52 

43.2 

6.908  ' 

21 

14 

3 

35.77 

2.4287 

17  22  IX.9 

U.a57 

21 

16 

5  45.62 

a. 6349 

25 

59 

32.1 

6.799 

22 

14 

6 

1.65 

2.4340 

17  36  23.8 

14.139 

22 

16 

8  23.78 

9.6368 

26 

6 

9.8 

6.SS4   ! 

23 

14 

8 

27.85 

a.499S 

17  50  28.6 

14.020 

23 

16 

1 1     2.04 

«.«985 

26 

12 

36.2 

6.346  I 

24 

14 

10 

54.37 

a.  4447 

S.18    4  26.2 

13.899 

24 

16 

13  40.40 

9.6402 

S.26 

18 

51.3 

6.157 

XII. 
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Hour, 


O 
X 

2 

3 

4 

5 

6 

7 

8 

9 

lO 
IX 
X2 

13 

15 
i6 

17 
i8 

19 

20 
21 
22 

23 


O 

X 
2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 

14 

15 
i6 

17 
i8 

19 

20 
21 
22 

23 
24 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Ascension. 


Diff.  for 
X  Minuto. 


Declination. 


DIff.  for 
z  Minute. 


WEDNESDAY  29. 


h 
16 

16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
x6 
16 
16 
16 
16 
x6 
16 

17 
17 
17 
17 
17 
17 


m 

13 
16 

18 

21 

24 
26 

29 
32 

34 

37 
40 

42 

45 
48 
50 

53 

56 

58 

I 

3 
6 

9 

XI 

14 


s 

• 

m 

9 

m 

m 

40.40 

3.640a 

S.26 

18 

51.3 

6.137 

18.86 

8.6418 

26 

24 

55.1 

5.968 

57.41 

a.6«3x 

26 

30  47.5 

5.77« 

36.03 

9.644s 

26 

36 

28.5 

5.588 

14.72 

a.6453 

26 

41 

58.1 

5*397 

53.47 

a.  646a 

26 

47 

16.2 

5.«07 

32.26 

3.6468 

26 

52 

22.9 

5.0x6 

11.09 

a.6474 

26 

57 

18.  X 

4.8a4 

49.95 

a.6478 

27 

2 

1.8 

4.633 

28.83 

a. 6481 

27 

6 

33.9 

4*499 

7.72 

a. 6483 

27 

10 

54.5 

4*347 

46.61 

a. 6480 

27 

15 

3.6 

4*055 

25.48 

a.6477 

27 

19 

I.I 

9.863 

4.33 

a.  6473 

27 

22 

47.1 

3.67X 

43.16 

a.6468 

27 

26 

21.6 

3.478 

21.95 

3.6461 

27 

29 

44.5 

3.386 

0.69 

a. 6451 

27 

32 

55.9 

3.093 

39.36 

a. 6439 

27 

35 

55.7 

3.901 

17.96 

3.6437 

27 

38 

44.0 

a.  709 

56.49 

a.6413 

27 

41 

20.8 

3.5x8 

3492 

3.6997 

27 

43 

46.1 

3.337 

13.25 

3.6380 

27 

46 

0.0 

3.136 

51.48 

a.  6361 

27 

48 

2.4 

1.945 

29.58 

a.6330 

S.27 

49 

53.4 

1.754 

THURSDAY  30. 


7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 
8 

8 

8 
8 
8 


17 

19 
22 

25 
27 
30 
32 

35 
38 

40 
43 
45 
48 

51 
53 
56 
58 

I 

3 
6 

9 
II 


8  14 

8  16 

8   19 


7.55 
45.38 
23.06 

0.59 
37.94 
15.11 
52.10 

28.89 

5.47 

41.83 
17.97 

53.87 

29.53 

4.94 
40.09 

14.96 

49.56 
23.88 

57.90 
31.62 

5.03 
38.12 
10.89 

43-33 
1543 


2.6317 
3.6393 
3.6a68 
3.6340 
3.6axo 
3.6180 
3.6147 

3.6XZ4 
3.6078 

3.6043 

3.6003 
3.5963 
3.5933 

3.5880 

a. 5835 
a. 5789 
a. 5743 
a.  5695 

a.  5645 
a.  5594 
a.554a 

a. 5488 

a. 5434 

3.5378 
2.5331 


S.27  51 

27  53 

27  54 

27  55 

27  56 

27  57 

27  57 

27  57 

27  58 

27  58 

27  57 

27  57 

27  56 

27  56 

27  55 

27  54 
27  52 

27  51 
27  49 
27  47 
27  45 
27  43 
27  41 
27  38 
S.27  36 


32.9 

i.o 

17.8 

23.3 

17.5 
0.4 

32.1 

52.6 

2.0 

0.3 

47.6 

23.9 

49.2 

3.6 

7.2 

0.1 

42.3 
13.8 

34.7 
45.1 
45.0 

34.5 

13.7 
42.6 

1-4 


1.563 
X.374 
X.186 
0.997 
0.809 
0.693 

0.435 

0.349 

•-0.064 

4O.X90 

0.904 
0.487 

0.669 

e.890 
1.099 
1.906 
1.386 
1.569 
1.739 
1.9x4 
9.068 
9.961 
a.  433 
9.603 
3.771 


Hour. 


Right 
AsceiuioiL 


Diff.  for 
X  Minute. 


Declination. 


Diff.  for 
X  Minute. 


FRIDAY.  MAY  i. 

O  I   18   19   15.43  I    a.53ai  ls.27  36      1.4 


h    m       sis 


a.  771 

*  --     ~ 


PHASES  OF  THE  MOON. 


5 
O 


d     h     m 

Last  Quarter     •     •       April      4  12  24.1 

New  Moon 12  16  22.8 

First  Quarter 20  10  46.7 

Full  Moon 27     X  47.2 


d      h 

(     Apogee April     10  15.7 

C     Perigee 25  21.2 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

h 

P.  L. 

P.I- 

P.U 

P.L. 

4 
1- 

Name  and  Dirocdon   | 

Noon. 

of 

Illh- 

of 

Vlh. 

of 

IXh- 

of 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

•     *     » 

•       f       » 

•      *      » 

•      *      • 

I 

Regains 

W. 

89  41  55 

tX47 

91   29    13 

9264 

93  16     5 

•>B3 

95    2  30 

8301 

Spica 

W. 

35  42   22 

ass3 

37  29  30 

8370 

39  16  13 

3388 

41     2  30 

3306 

o  Aqoila 

E. 

68  53  15 

5103 

67  25    9 

3x43 

65  57  52 

3x87 

64  31  27 

333X 

Mars 

E. 

83  49  47 

S483 

82    8    9 

3Soa 

80  26  58 

3930 

78  46  13 

3999 

Fomalhaut 

E. 

92  10  45 

«545 

90  30  34 

296a 

88  50  47 

35BX 

87  zi  26 

9600 

Venus 

E. 

108     3  33 

fl^ 

Z06  25  29 

3697 

104  47  51 

3677 

103  10  40 

9696 

Sun 

E. 

133  59  10 

1569 

132  19  32 

3987 

130  40  19 

fl6o6 

129     z  32 

3634 

s 

Regulus 

W. 

103  47  54 

«994 

105  31  38 

34x3 

X07  14  55 

343X 

108  57  45 

3490 

Spica 

W. 

49  47  20 

aaos 

51  30  58 

34x7 

53  14    9 

3439 

54  56  54 

3494 

a  Aquila 

E. 

57  33  42 

syn 

56  13  22 

3968 

54  54  13 

3^ 

53  36  20 

37XX 

Mars 

£. 

70  29  10 

038 

68  SI     6 

3698 

67  13  30 

8^8 

65  36  21 

^V^v 

Fomalhaut 

E. 

79     X  29 

2706 

77  24  57 

3739 

75  48  55 

3793 

74  13  25 

3777 

Venus 

E. 

95  II  28 

•799 

93  36  59 

3830 

92    2  57 

384X 

90  29  22 

986s 

Sun 

£. 

X20   54      9 

«7a3 

119  x8    0 

3744 

XZ7  42  18 

3764 

116    7     3 

«7«4 

3 

Spica 

W. 

63  24     3 

•547 

65    4  11 

3969 

66  43  54 

•983 

68  23  X2 

360X 

Saturn 

W. 

38  30  43 

96SX 

40    9  10 

3633 

41  47  21 

3fi49 

43  25  15 

3697 

Mars 

E. 

57  37  II 

V97 

56    2  39 

38x7 

54  28  33 

3836 

52  54  52 

3899 

Fomalhaut 

E. 

66  24     9 

1909 

64  52     I 

3937 

63  20  29 

3966 

61  49  34 

3997 

Venus 

E. 

82  48     8 

^969 

81  17  12 

3989 

79  46  41 

3009 

78  16  35 

3036 

Sun 

E. 

108  17  19 

a883 

106  44  39 

3904 

Z05  12  25 

3934 

103  40  36 

3943 

4 

Spica 

W. 

76  33  42 

tfiB7 

78  10  39 

3704 

79  47  14 

3730 

8x  23  27 

3736 

Saturn 

W. 

51  30  17 

97^0 

53    6  22 

3740 

54  42     9 

3794 

56  17  37 

9768 

Antares 

w. 

30  39  48 

a686 

32  i6  47 

8708 

33  53  24 

3719 

35  29  39 

3739 

Mars 

E. 

45  12  28 

9947 

43  41     9 

3969 

42    10    12 

3983 

40  39  37 

3999 

Fomalhaut 

E. 

54  24  45 

3x63 

52  57  52 

3300 

51  31  43 

3340 

50     6  21 

338X 

Venus 

E. 

70  52  12 

3X83 

69  24  30 

3X4X 

67  57  10 

3x99 

66  30  12 

3x78 

Sun 

E. 

96     7  30 

3036 

94  38     2 

3099 

93    8  57 

3073 

91  40  13 

9069 

5 

Spica 

W. 

89  19  26 

sBzx 

90  53  40 

3839 

92  27  35 

3838 

94     I  13 

iB93 

Saturn 

W. 

64  10  31 

«a35 

65  44  14 

3847 

67  17  41 

3BS9 

68  50  52 

3873 

Antares 

W. 

43  25  49 

9806 

45    0    6 

3833 

46  34     4 

9836 

48    7  45 

3B90 

Fomalhaut 

E. 

43  12  16 

39^5 

41  52  19 

3984 

40  33  27 

3648 

39  15  44 

37x7 

Venus 

E. 

59  20  37 

3a6a 

57  55  41 

3378 

56  31     4 

3394 

55     6  45 

330B 

Sun 

E. 

84  21  41 

S171 

82  54  57 

3x86 

8x  28  31 

3300 

80     2  22 

33XS 

6 

Spica 

W. 

loi  45  19 

agxa 

103  17  23 

3933 

104  49  13 

3933 

xo6  20  50 

3943 

Saturn 

W. 

76  33     0 

■9*7 

78     4  44 

3939 

79  36  14 

3948 

81     7  32 

3998 

Antares 

W. 

55  52     3 

09x0 

57  24     9 

3930 

58  56     2 

3931 

60  27  41 

394X 

Venus 

E. 

48     9  23 

3379 

46  46  42 

3393 

45  24  16 

3409 

44     2     5 

34x6 

Sun 

E. 

72  55  47 

3383 

71  31  14 

3394 

70    6  55 

3309 

68  42  49 

33x7 

7 

Saturn 

W. 

88  41     8 

30OX 

90  XI  19 

3009 

91  41  21 

3017 

93  II  13 

3033 

Antares 

W. 

68     2  58 

1985 

69  33  29 

3993 

71     3  50 

3001 

72  34     2 

3008 

Venus 

E. 

37  14  26 

9473 

35  53  32 

3483 

34  32  49 

3493 

33  12  17 

3904 

Sun 

E. 

61  45  28 

33fi7 

60  22  34 

3379 

58  59  49 

3384 

57  37  14 

3393 

8 

Saturn 

W. 

100  38  33 

3094 

102     7  39 

3099 

103  36  39 

3065 

105     5  32 

3069 

Antares 

W. 

80     2  59 

3038 

81  32  25 

3043 

83     I  45 

3047 

84  31     0 

J093 

Sun 

E. 

50  46  30 

3438 

49  24  45 

3433 

48     3     6 

3439 

46  41  34 

3449 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCKS. 

Q 

Nune  and  Direction 
of  Objflct 

Midnight 

P.L. 

of 
Difl. 

•     XV^ 

P.L. 

of 

Difl. 

XVIIIb. 

P.L. 

of 

Difl. 

XXIJ». 

P.L 

of 
Difl 

•     *     • 

•        $        m 

•        $        m 

•                 m 

Z 

Regulos 

W. 

96  48  29 

1390 

98  34    0 

9337 

ZOO  Z9    5 

9358 

Z02      3   43 

vn 

Spica 

W. 

42  48   2Z 

«S<4 

44  33  46 

9349 

46  z8  44 

«36x 

48    3  X5 

9379 

a  Aqaila 

E. 

63     5  55 

S>Bo 

6z  41  20 

S33X 

60  Z7  44 

3385 

58  55  xo 

3443 

Mars 

E. 

77     5  54 

<SS9 

75  26    2 

9579 

73  46  38 

3398 

72    7  40 

96x8 

Fomalhaat 

E. 

85  32  31 

i6ao 

83  54    3 

9640 

82  z6     3 

966x 

80  38  3z 

96B« 

Vbnus 

E. 

lox  33  55 

•716 

99  57  37 

«738 

98  2Z  47 

9758 

96  46  24 

9779 

Sum 

E. 

127  23  zo 

•6«4 

X25  45  15 

96^ 

Z24    7  46 

96B« 

Z22  30  44 

VOi 

a 

Regulos 

W. 

ixo  40    8 

S4^ 

ZZ2   22      5 

9488 

"4    3  35 

9507 

XX5  44  39 

9595 

Spica 

W. 

56  39  12 

M7* 

58   2X      4 

949X 

60    2  30 

9910 

6x  43  30 

9599 

a  Aquila 

E. 

52  19  45 

S791 

51     4  33 

3875 

49  50  48 

3965 

48  38  34 

4089 

Mars 

E. 

63  59  38 

17x8 

62  23  22 

9738 

60  47  32 

3757 

59  X2    8 

t77« 

# 

Fomalhaat 

E. 

72  38  27 

•Boa 

7z     4    2 

98a8 

69  30  zo 

98S4 

67  56  52 

9B8l 

Vbnus 

E. 

88  56  Z4 

M3 

87  23  33 

9903 

85  5z  z8 

9934 

84  X9  30 

4945 

Sum 

£. 

114  3a  14 

a8o9 

zz2  57  52 

•894 

xzz  23  55 

9B44 

Z09  50  24 

•B64 

3 

Spica 

W. 

70    2    6 

fl6x9 

7X  40  35 

9^ 

73  x8  4Z 

i^ 

74  56  23 

9^ 

Saturn 

W. 

45    a  52 

9IS71 

46  40  IZ 

9685 

48  Z7  ZZ 

9898 

49  53  53 

97x9 

Mars 

E. 

5X  ax  35 

«87S 

49  48  42 

9893 

48  z6  Z4 

99XX 

46  44    9 

9930 

Fomalhaat 

E. 

60  19  17 

yaB 

58  49  39 

3060 

57  20  40 

3093 

55  52  22 

3x97 

Vbnus 

E. 

76  46  54 

yns 

75  17  37 

906s 

73  48  45 

3065 

72  20  Z7 

3x04 

Sum 

E. 

I02      9   ZZ 

•9fi» 

zoo  38  xz 

9981 

99    7  34 

fl999 

97  37  20 

9018 

4 

Spica 

W, 

82  59  Z9 

«75i 

84  34  5X 

97(^ 

86  zo    2 

9783 

87  44  54 

9797 

Saturn 

W. 

57  52  47 

8783 

59  27  39 

9795 

6z     2  Z4 

9808 

62  36  3Z 

fliix 

Antares 

W. 

37     5  33 

•750 

38  41     7 

9766 

40  z6  20 

9780 

4z  5X  Z4 

9795 

Mars 

E. 

39    9  23 

30x6 

37  39  30 

3033 

36    9  57 

3CM8 

34  40  44 

9064 

Fomalhaat 

E. 

48  41  47 

S3S4 

47  18     3 

3389 

45  55  xz 

34x7 

44  33  X4 

9470 

Vbnus 

E. 

65    3  36 

5x95 

63  37  2Z 

39X3 

62  ZZ  26 

3330 

60  45  52 

9946 

Sun 

E. 

90  zi  50 

SX06 

88  43  48 

3x33 

87  z6    6 

3139 

85  48  44 

9x55 

5 

Spica 

W. 

95  34  34 

a965 

97    7  38 

9870 

98  40  27 

9889 

zoo  Z3    0 

9900 

Saturn 

W. 

70  23  47 

3883 

7z  56  27 

9893 

73  28  52 

«9o8 

75     X    3 

99x7 

Antares 

W. 

49  41     8 

S863 

51  14  15 

9875 

52  47    6 

9887 

54  X9  42 

9^08 

Fomalhaat 

£• 

37  59  15 

379* 

36  44     5 

3876 

35  30  2Z 

3987 

34  18    9 

4069 

Vbnus 

E. 

53  42  43 

33«4 

52  18  59 

3338 

50  55  3X 

3351 

49  32  19 

9969 

Sun 

E. 

78  36  31 

Saa9 

77  zo  56 

3943 

75  45  38 

3336 

74  20  35 

9969 

6 

Spica 

W. 

X07  52  X4 

9954 

X09  23  25 

9969 

zzo  54  25 

9979 

ZZ2  25  Z3 

9080 

Saturn 

W. 

82  38  38 

9967 

84    9  32 

3976 

85  40  Z5 

9985 

87  xo  47 

•993 

Antares 

W. 

61  S9     8 

99SX 

63  30  22 

9969 

65     z  25 

9969 

66  32  Z7 

9977 

Vbnus 

E. 

42  40    7 

3428 

41  x8  22 

3440 

39  56  5x 

349X 

38  35  32 

9443 

Sun 

£. 

67  z8  57 

3397 

65  55  17 

3338 

64  3Z  49 

3348 

63    8  33 

9998 

7 

Saturn 

W. 

94  40  57 

3030 

96  zo  32 

3036 

97  40    0 

3043 

99    9  20 

9048 

Antares 

W. 

74     4    5 

30x4 

75  34    0 

3081 

77    3  47 

3036 

78  33  27 

9033 

Venus 

£. 

31  51  57 

85X3 

30  31  47 

3534 

29  xz  49 

3534 

27  52     2 

3543 

Sun 

E. 

56  14  48 

3400 

54  52  31 

3408 

53  30  23 

34x5 

52     8  23 

943X 

8 

Saturn 

W. 

Z06  34  20 

9073 

Z08    3     2 

3078 

Z09  3Z  39 

308x 

ZZZ      0   Z2 

9065 

Antares 

W. 

86    0    9 

90SS 

87  29  Z4 

3059 

88  58  Z4 

9063 

90   27    10 

9065 

Sun 

E. 

45  20    8 

3450 

43  58  48 

3454 

42  37  33 

3400 

4Z  z6  24 

9469 

70 
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XV, 


1 

I 
1 

* 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Day  of  the 
Mooth. 

Name  and  Direction 
of  Object. 

Noon. 

P.U 

of 

Diff. 

III1>*        . 

P.L. 

of 

Diff. 

Vlh. 

P.L. 

of 

Diff. 

IXi> 

P.L. 

of 

Diff. 

m        1        m 

•         »         v 

•         t        m 

m          t         m 

9 

Antares 

W. 

91  56     3 

3067 

93  24  53 

3069 

94  53  40 

9071 

96    22    25 

3073 

aAquilae 

W. 

47  34  26 

4600 

48  36  51 

4S33 

49  40  14 

447« 

50  44  31 

4414 

Sun 

£. 

39  55  19 

S4fiB 

38  34  19 

3473 

37  13  «4 

3477 

35  52  34 

3480 

lO 

Antares 

W. 

103  45  4* 

3078 

Z05  14  18 

3078 

106  42  54 

3078 

X08  IX  30 

3078 

■ 

a  Aqnilm 

W. 

56  17  43 

4186 

57  26  22 

4151 

58  35  35 

41Z6 

59  45  21 

4083 

Sun 

E. 

29     9  28 

35M 

517  49     5 

SSOS 

26  28  46 

S510 

25     8  33 

35X3 

14 

Sun 

W. 

15  14  55 

3500 

16  35  X9 

3476 

X7  56  10 

34S4 

X9  17  26 

3434 

Polloz 

E. 

71  51     « 

«999 

70  20  48 

3993 

68  50  27 

9989 

67  20    0 

3983 

Jupiter 

E. 

80  10  16 

3016 

78  40  «3 

301 1 

77  10  24 

3005 

75  40  x8 

9001 

Regulus 

E. 

108  44  18 

9991 

107  X3  54 

3985 

105  43  23 

9980 

X04  12  45 

«n74 

X5 

Sun 

W. 

86    8  39 

S360 

27  31  4X 

3349 

28  54  56 

3338 

30  18  24 

3337 

Polloz 

E. 

59  46    0 

3954 

58  X4  50 

3948 

56  43  32 

9949 

55  12     7 

•935 

Jupiter 

£. 

68     8     4 

9970 

66  37  X4 

396s 

65     6  17 

9958 

63  35  12 

395X 

Regulus 

E. 

96  37  47 

99«4 

95     6  24 

3938 

93  34  53 

4931 

92    3  13 

•9>4 

i6 

Sun 

W. 

37  18  49 

S«75 

38  43  30 

3365 

40    8  23 

3334 

41  33  28 

3343 

' 

Pollux 

E. 

47  32  53 

990Z 

46    0  36 

a894 

44  28  xo 

9887 

42  55  34 

tf8o 

Jupiter 

E. 

55  57  33 

a9X5 

54  25  33 

9908 

52  53  24 

9900 

51  21     5 

•891 

Regulus 

£. 

84  22  40 

HSB7 

82  so    5 

3879 

8x  17  19 

9871 

79  44  23 

9863 

17 

Sun 

W. 

48   42      2 

3x90 

50    8  23 

S178 

5X  34  58 

3x68 

53     I  46 

3x57 

Jupiter 

E. 

43  36  48 

aM 

42    3  23 

3B39 

40  29  46 

a83o 

38  55  57 

9891 

Regulus 

E. 

71  56  58 

tfi8 

70  22   54 

a8o8 

68  48  37 

1^799 

67  14    8 

4788 

x8 

Sun 

W. 

60  19  15 

3096 

6x  47  29 

3083 

63  15  59 

3071 

64  44  44 

3058 

Regulus 

E. 

59  18  x8 

8736 

57  42  26 

a7«4 

56     6  x8 

«7I3 

54  29  55 

9701 

Spica 

E. 

113  19  58 

•738 

XIX  44     9 

m 

xio    8    5 

9716 

X08  3X  46 

•704 

19 

Sun 

W. 

72  12  36 

•989 

73  43     2 

•97* 

75  13  45 

3969 

76  44  46 

«946 

Aldebaran 

W. 

34  58  31 

3863 

36  31  37 

a834 

38     5  21 

■805 

39  39  42 

«779 

Regulus 

E. 

46  23  58 

•639 

44  45  56 

9&i6 

43     7  36 

9613 

41  28  59 

9599  r 

Spica 

E. 

100  26     7 

«6»x 

98  48     8 

96(19 

97    9  52 

•615 

95  3X  18 

9601 

20 

Sun 

W. 

84  24  35 

1871 

85  57  31 

3856 

87  30  46 

9840 

89     4  22 

1 
«B95 

Aldebarau 

W. 

47  39  35 

1663 

49  17     4 

a643 

50  55     I 

ifyii 

52  33  25 

960a  ■ 

Spica 

E. 

87  13  47 

ajja 

85  33  18 

asz8 

83  52  30 

950* 

82  II  22 

3489 ! 

Saturn 

E. 

HI  27  13 

asjo 

X09  47     9 

aS34 

108     6  43 

9319 

106  25  56 

9504   ; 

t  ai 

Sun 

W. 

96  57  29 

«745 

98  33    9 

«7«9 

100     9   XI 

«7i3 

loi  45  33 

«697 

Aldebaran 

W. 

60  52     7 

ajoH 

62  33     9 

S490 

64  14  36 

9472 

65  56  28 

«455 

Spica 

E. 

73  40  31 

1415 

71  57  18 

9400 

70  13  43 

23^5 

68  29  47 

«37i 

Saturn 

E. 

97  56  42 

84*7 

96  13  46 

9413 

94  30  29 

2397 

92  46  50 

9389 

22 

Sun 

W. 

109  52  44 

fl6t8 

ixx  3X  X4 

i6a» 

113  10     4 

9588 

114  49  15 

«574 

Aldebaran 

W. 

74  31  50 

a37« 

76  16     5 

9356 

78     0  43 

9341 

79  45  43 

9396 

Pollux 

W. 

31  24  II 

tyso 

33    9  42 

2303 

34  55  37 

99&6 

36  41  57 

9270 

Spica 

E. 

59  44  45 

M96 

57  58  40 

9283 

56  12  14 

9967 

54  25  26 

tt33  . 

Saturn 

E. 

84     3  12 

2309 

82  17  25 

2994 

80  31   17 

9981 

78  44  49 

9966  1 

Antares 

E. 

105  37  14 

M93 

103  51     4 

2279 

102     4  33 

2264 

xoo  17  41 

Mio  : 

XVI. 
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GREENWICH  MEAN  TIME. 


••J3 


10 


X4 


15 


x6 


17 


x8 


19 


TO 


21 


22 


Name  and  Direction 
of  Object. 


Antares  W. 

a  Aquilae  W. 

Sun  £ . 

Antares  W. 

a  Aquila  W. 

Sun  £ . 

Sun  W. 

Pollux  £ . 

Jupiter  £ . 

Regulus  £ . 

Sun  W. 

PoUox  £ . 

Jupiter  £ . 

Regulus  £  • 

Sun  W. 

Pollux  £  . 

Jupiter  £ . 

Regulus  £ . 

Sun  W. 

Jupiter  £ . 

Regulus  £  • 

Sun  W. 

Regulus  £ . 

Spica  £ . 

Sun  W. 

Aldebarau  W. 

Regulus  £ . 

Spica  £ . 

Sun  W. 

Aldebaran  W. 

Spica  £ . 

Saturn  £ . 

Sun  W. 

Aldebaran  W. 

Spica  £  • 

Saturn  £ . 

Sun  W. 

Aldebaran  W. 

PoUux  W. 

Spica  £  • 

Saturn  £ . 

Antares  £ . 


Midnight. 


97  51     7 
51  49  40 

34  31  48 

109  40     7 

60  55  37 
23  48  25 

20  39     4 

65  49  26 

74  xo    6 

I02  42    o 


31 

42 

4 

3316 

53 

40 

33 

9999 

62 

3 

58 

994s 

90 

31 

25 

«»«7 

42  58  46 

41    22   49 

49  48  35 
78  II   17 

54  28  47 
37  21  56 

65  39  25 

66  13  45 
52  53  16 

106  55  II 

78  16     6 

41  14  37 
39  50  3 
93  52  25 

90  38  18 
54  12  17 
80  29  53 

104  44  48 

103  22  17 

67  38  44 
66  45  30 

91  2  49 


LUNAR  DISTANCES. 


P.  L. 

of 

Diff. 


3075 
436X 
3484 

3077 
4055 
3521 

3416 

•977 
a99S 
9969 


3333 
9673 
9883 
9855 

3145 
281 1 

*779 

3044 
9^9 


993X 

3754 
9386 
9388 

iBo8 

«5«3 
•475 
9489 

96B1 
9438 

33SS 
9367 


XVh. 


116  28  46 

3599 

81  3X     5 

931X 

38  28  40 

9933 

52  38  18 

8*39 

76  58    0 

«53 

98  30  28 

9936 

99  19  47 
52  55  37 
33  II     6 

III  8  45 
62  6  22 
22  28  24 

22  I  2 
64  18  45 

72  39  47 
loi   II     8 

33  5  57 
52  8  51 
60  32  36 

88  59  28 

44  24   16 

39  49  54 
48  15  55 
76  38     o 

55  56     2 

35  47  42 

64  4  29 

67  43  3 
51   16  21 

105  18  20 

79  47  45 
42  50  5 
38  10  49 

92  13  14 

92  12  35 

55  51  35 

78  48     4 

103  3  19 

104  59  22 
69  21  25 

65  o  51 

89  18  27 

118  8  37 
83  16  48 

40  15  46 
50  50  49 

75  10  52 
96  42  54 


p.  L. 

of 

Diff. 


3075 
43X3 

3488 

3077 
4099 

3539 

3400 
9979 
9989 
9963 


3999 

9863 

a»75 
a«45 

3133 

9801 
9769 

3031 
9677 
9679 

9917 
2730 
1579 
3574 

3793 
9564 
9460 
3473 

9666 
9491 
2341 
2359 

3545 

9996 

9939 
3296 

9240 
2293 


XVII1J>- 


100  48  27 
54  2  18 
31  50  29 

112  37  23 

63  17  33 
21     8  32 

23  23  18 
62  47  57 
71  9  20 
99  40     9 


3306 

34 

30 

2 

9922 

50 

37 

0 

3937 

59 

1 

4 

9909 

87 

27 

21 

45  49  59 
38  16  50 

46  43  4 
75  4  31 

57  23  32 

34  13  15 

62  29  20 

69  12  37 

49  39  10 

103  41  12 


19 
26 


81 

44 
36  31 
90  33 


42 

5 
16 

44 


93  47  12 
57  31  20 

77     5  54 
loi  21  28 

106  36  48 

71  4  30 
63  15  51 
87  33  43 

119  48  48 

85      2    53 

42  3  15 
49     3     o 

73  23  24 

94  55     o 


P.  L. 

of 

Diff. 


3077 
4367 
3493 

3076 
4003 

3538 

3386 
9966 
9983 

3957 

3395 
9916 

9930 
9909 

3912 
3857 
2866 
2836 

3x91 
9791 

3757 

3018 
9663 
9667 

9901 
9707 

3559 
2361 

3777 
3545 
3445 

3458 

2630 
2405 
9326 
3337 

2530 
3283 
2223 

2219 
9227 


xxii». 


102  17     5 

55  9  41 
30  29  56 

114    6     2 
64  29  10 

19  48  50 

24  45  51 

61   17     2 

69  38  46 

98  9     2 

35  54  19 
49     5     I 

57  29  23 

85  55     5 

47  15  54 

36  43  36 

45  10  2 
73  30  50 

58  51  16 
32  38  35 

60  53  56 

70  42  28 

48  I  43 
102     3  48 

82  51  59 

46  2  35 
34  51  24 
88  53  55 

95  22  10 

59  II  31 
75  23  23 

99  39  16 

108  14  35 

72  47  58 

61  30  29 
85  48  38 


P.L. 

of 

Diff. 


121 

29 

19 

9517 

86 

49 

18 

9968 

43 

51 

5 

99IO 

47 

14 

51 

9X99 

71 

35 

37 

9914 

93 

6 

45 

3195 

3078 

4996 
3497 

3074 
397« 
3351 

3373 
9961 

3977 
9930 

3384 


9993 

9895 

3901 
9830 

3857 
9898 

3x09 
9789 
3747 

3004 
9639 

3653  ! 

9887 
9685 

3544 
3547 

976X 
9397 
9430 
3443 

9634 
2388 
931 X 
3333 


I 


72 


APRIL,  1896. 


xvn. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

p.  L. 

P.L. 

P.I- 

P.  I- 

Name  and  Diroction    1 

Noon. 

of 

nil*. 

of 

Vlh. 

of 

IXh. 

of 

1^ 

of  Object 

DUf. 

Diff. 

Diff. 

Diff. 

•     *     » 

•    »    » 

•         t        m 

m        t        m 

«3 

Sun 

W. 

123  xo    8 

3504 

124  5x  16 

949a 

126    32    41 

8479 

128  X4  24 

9467 

Aldebaran 

W. 

88  36     4 

S356 

90  23    9 

9343 

92  10  33 

933X 

93  58  15 

33Z9 

Pollnx 

w. 

45  39  17 

9x96 

47  27  50 

9x83 

49  x6  43 

9x70 

51     5  56 

•X57 

Jupiter 

w. 

36  34  a8 

S3ZS 

38  22  33 

9903 

40  xo  58 

9X88 

4x  59  43 

9x76 

Spica 

E. 

45  26  22 

sx86 

43  37  34 

9174 

4x  48  28 

9x63 

39  59     4 

9x31 

Saturn 

E. 

69  47  31 

aaoa 

67  59     7 

9X9X 

66  10  26 

9180 

64   2X    28 

9170 

Antares 

E. 

91  18  10 

site 

89  29  z6 

9x69 

87  40     2 

tX57 

85   50   29 

«45 

a4 

PoUux 

W. 

60  16  36 

txox 

62    7  34 

909X 

63  58  47 

9083 

65  50  X4 

907s 

Jupiter 

W. 

51     7  53 

aiax 

52  58  20 

9XX3 

54  49     I 

3X03 

56  39  56 

ao94 

Regulas 

W. 

23  17  51 

ao9x 

25     9     4 

906X 

27     0  32 

9073 

28  52  13 

9064 

Saturn 

E. 

55  12  58 

az96 

53  22  38 

91 X9 

5x  32    8 

9XX3 

49  4X  29 

9x08 

Antares 

£. 

76  38  24 

9091 

74  47  XX 

90BX 

72  55  43 

9073 

7x     4    2 

9064 

25 

Pollux 

W. 

75  xo  3x 

0040 

77    3     3 

903S 

78  55  43 

9031 

80  48  29 

9037 

Jupiter 

W. 

65  57  29 

ao6x 

67  49  28 

9057 

69  41  34 

9053 

7x  33  47 

9049 

Regulus 

W. 

38  13  36 

9033 

40     6  2X 

90a6 

41  59  X4 

9033 

43  52  13 

90x9 

Saturn 

E. 

40  26  57 

9x03 

38   36      2 

9x03 

36  45  XX 

3XXX 

34  54  28 

9x17 

Antares 

E. 

61  42  41 

9032 

59  49  56 

90«7 

57  57    4 

9033 

56    4     5 

9019 

a  Aquila 

E. 

112    7  41 

9873 

xxo  34  46 

9B46 

X09     I  x8 

3834 

107  27  2 X 

9804 

26 

PoUnz 

W. 

90  13  19 

909Z 

92     6  2X 

9089 

93  59  2X 

0094 

95  52  18 

9036 

Jupiter 

W. 

80  55  47 

9043 

82  48  X4 

9044 

84  40  40 

•046 

86  33     3 

9048 

Regulus 

W. 

53  18     3 

00Z3 

55  XX  17 

9014 

57    4  29 

90X6 

58  57  39 

9018 

Antares 

E. 

46  38  16 

90x4 

44  45    3 

90x4 

42  5x  5X 

90X6 

40  58  42 

90x9 

aAquila 

E. 

99  32  10 

974X 

97  56  24 

«735 

96  20  30 

973X 

94  44  3X 

W» 

27 

PoUuz 

W. 

105  15  45 

90)0 

X07    8    2 

9036 

X09    0    9 

9064 

xxo  52    4 

9079 

JUPITBR 

W. 

95  53  37 

9079 

97  45  20 

9078 

99  36  53 

9066 

lox  28  X4 

9094 

Regulus 

W. 

68  22     9 

9Q4X 

70  X4  39 

9048 

72     6  59 

9093 

73  59     8 

9063 

aAquilse 

E. 

86  45     I 

975a 

85    9  30 

97^ 

83  34  X3 

3775 

8x  59  X3 

9790 

Fomalhant 

E. 

ZZ2      2      I 

n9a 

xxo  z8  X5 

9991 

X08  34  27 

9391 

X06  50  39 

n9a 

28 

JUPITBR 

W. 

1X0  4X  28 

•»45 

ZX2  3x  x8 

9157 

X14  20  50 

3x70 

X16  xo    2 

9x83 

Regulus 

W. 

83  x6  24 

9XZS 

85    7    3 

3X93 

86  57  24 

3X37 

88  47  26 

3x30 

Spica 

W. 

29  17    4 

9X93 

3x    7  29 

«I34 

32  57  37 

9X43 

34  47  27 

3x57 

a  Aquilse 

E. 

74    9  52 

9899 

72  37  27 

9933 

7X     5  37 

9933 

69  34  25 

9985 

Fomalhant 

E. 

98  12  53 

9493 

96  29  49 

9431 

94  46  58 

944a 

93     4  23 

«453 

Mars 

E. 

xzo  39  42 

«346 

108  54  49 

9358 

X07  10  X4 

9371 

105  25  58 

9383 

29 

Regulus 

W. 

97  52  27 

9933 

99   40   2X 

9939 

xox  27  51 

9933 

103  14  57 

937Z 

Spica 

W. 

43  51  44 

9337 

45  39  3x 

9943 

47  26  55 

3359 

49  X3  55 

9373 

a  Aquilae 

E. 

62     9  40 

SX9X 

60  43   20 

334X 

59  X7  59 

5^95 

57  53  42 

33S3 

Fomalhaut 

E. 

84  36  10 

9530 

82  55  38 

3348 

8x  15  32 

3567 

79  35  52 

3587 

Mars 

E. 

96  49  47 

946X 

95    7  39 

3478 

93  25  55 

949s 

9x  44  35 

3513 

aPegasi 

£• 

106  32  20 

«447 

104  49  52 

•458 

X03     7  40 

9471 

xox  25  46 

3485 

30 

Spica 

W. 

58     2  47 

936a 

59  47  X7 

9379 

6x  31  22 

a397 

63  X5     X 

34x5 

Saturn 

W. 

35     2     6 

•443 

36  44  40 

8453 

38  27     0 

4463 

40    9     5 

9475 

Fomalhant 

E. 

71  24  48 

970* 

69  48  II 

9738 

68  X2     8 

9755 

66  36  41 

37te 

Mars 

E. 

83  24    7 

9604 

81  45  18 

3G34 

80     6  56 

3643 

78  28  59 
88     3  29 

9G69 

a  Pegasi 

E. 

93     X  27 

9364 

9X  2X  43 

9583 

89  42  24 

9600 

9619 

XVIII 


APRIL,  1896. 


73 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

h 

P.L. 

P.I. 

P.L. 

P.L. 

o| 

Name  and  Direction   1 

Midnight 

of 

xv»». 

of 

XVIIIku 

of 

XXIh- 

of 

5» 

of  Object 

DilL 

Diff. 

Diff. 

Diff. 

•     »     » 

•        »        » 

•        »        » 

•      »      » 

23 

Sum 

W. 

129  56  23 

a4S6 

131  38  38 

«443 

133  2X     8 

M33 

135    3  53 

«4t5 

Aldebaran 

W. 

95  46  14 

9908 

97  34  30 

9x97 

99  23     2 

9x87 

lox  XX  49 

9x78 

PoUax 

w. 

52  55  28 

M45 

54  45  18 

9x33 

56  35  27 

9X99 

58  25  53 

9XXS 

Jupiter 

w. 

43  48  46 

1x6) 

45  38    7 

9x53 

47  27  46 

9x41 

49  17  42 

9x39 

Spica 

E. 

38     9  22 

«39 

36  19  23 

9x99 

34  29     8 

9XX8 

32  38  37 

9x09 

Saturn 

E. 

62  32  15 

«99 

60  42  46 

9x30 

58  53     3 

9X4X 

57    3     7 

9x33 

Antares 

E. 

84    0  38 

SX34 

82  10  30 

9X99 

80  20    4 

9XXX 

78  29  22 

9X01 

M 

Pollux 

W. 

67  41  55 

906s 

69  33  48 

«58 

71  25  52 

905X 

73  18    7 

«H5 

JUPITBR 

W. 

58  3X     5 

ao86 

60  22  26 

9079 

62  X3  57 

907s 

64    5  38 

9066 

Regains 

W. 

30  44     7 

•057 

32  36  13 

9049 

34  28  31 

9049 

36  20  59 

9097 

Saturn 

E. 

47  50  42 

■xo« 

45  59  49 

9X09 

44    8  53 

9XOX 

42  17  55 

9X01 

Antares 

E. 

69  12    8 

ao57 

67  20    2 

9090 

65  27  45 

9043 

63  35  x8 

9097 

25 

PoUnx 

W. 

82  4X   21 

9013 

84  34  17 

90t3 

86  27  16 

909X 

88  20  X7 

909X 

JUPITBR 

W. 

73  26     5 

•046 

75  18  27 

•044 

77  10  52 

9043 

79    3  19 

9049 

Regulus 

W. 

45  45  17 

»X7 

47  38  a5 

90X3 

49  31  36 

90x4 

51  24  49 

•0x3 

Saturn 

E. 

33    3  55 

1X87 

31  13  37 

9UX 

29  23  40 

9x39 

27  34  10 

9x83 

Antares 

E. 

54  "     I 

«X7 

52  17  53 

90X3 

50  34  42 

90x4 

48  3X  29 

90x4 

a  Aquilas 

E. 

105  52  58 

9786 

104    18    12 

V7* 

X02  43     7 

S7S9 

xox     7  45 

3749 

26 

Pollux 

W. 

97  45  X2 

9099 

99  38     X 

9QS3 

xox  30  43 

9Q38 

X03  23  x8 

«HS 

JUPITBR 

W. 

88  25  22 

9059 

90  17  36 

•055 

92    9  44 

9060 

94     I  45 

9066 

Regulus 

W. 

60  50  45 

908Z 

62  43  46 

9093 

64  36  41 

9090 

66  29  29 

«39 

Antares 

E. 

39     5  37 

909X 

37  12  36 

•096 

35  X9  42 

9090 

33  26  55 

«39 

a  Aquila 

E. 

93    8  31 

9730 

91  32  31 

^^39 

89  56  34 

•737 

88  20  43 

9744 

27 

Pollux 

W. 

1X2  43  46 

906X 

"4  35  14 

9091 

xx6  26  27 

9IOX 

xx8  X7  24 

•xn 

Jupiter 

W. 

103    19   22 

9X09 

105  10  16 

9XXS 

X07    0  56 

9X93 

X08  5X  20 

9X34 

Regulus 

W. 

75  51     4 

9079 

77  42  47 

■o6z 

79  34  15 

909X 

8x  25  28 

9X09 

aAquilse 

E. 

80  24  32 

9807 

78  50  13 

«B33 

77  x6  x8 

9846 

75  42  50 

9869 

Fomalhaut 

E. 

105    6  53 

9393 

103   23    IX 

9400 

loi  39  36 

94PS 

99  56    9 

M«3 

28 

Jupiter 

W. 

117  58  55 

9197 

X19  47  27 

99XX 

I2X  35  38 

9996 

123  23  27 

994X 

Regulus 

W. 

90  37    9 

n6i 

92  26  3x 

9x78 

94  15  32 

9x99 

96     4  IX 

9908 

Spica 

W. 

36  36  59 

9170 

38  26  XX 

9x84 

40  X5     3 

9198 

42     3  34 

99X9 

a  Aquilse 

E. 

68     3  54 

aoaz 

66  34    7 

3039 

65     5     7 

3x00 

63  36  57 

3x43 

Fomalhaut 

E. 

91    22      4 

9467 

89  40    4 

948X 

87  58  24 

9497 

86  17     6 

93xa 

Mars 

E. 

103  42      2 

S399 

lox  58  26 

MM 

xoo  X5  XX 

9499 

98  32  18 

■443 

29 

Regulus 

W. 

105     I  39 

9987 

X06  47  57 

9305 

X08  33  49 

9399 

xio  19  x6 

«340 

Spica 

W. 

51     0  31 

9999 

52  46  42 

9309 

54  32  29 

9396 

56  17  51 

■344 

a  Aquilse 

E. 

56  30  32 

S4X6 

55    8  34 

3483 

53  47  51 

3933 

52  28  28 

9Q34 

Fomalhaut 

E. 

77  56  39 

9606 

76  17  55 

9630 

74  39  41 

a653 

73     I  58 

9678 

Mars 

E. 

90    3  39 

9330 

88  23    8 

9548 

86  43     2 

9367 

85    3  22 

9383 

a  Pegasi 

E. 

99  44  12 

<499 

98     2  58 

•3x5 

96  22     5 

9530 

94  41  34 

934> 

30 

Spica 

W. 

64  58  14 

«43S 

66  4X     X 

M3X 

68  23  22 

9470 

70     5  X7 

9499 

Saturn 

W. 

41  50  53 

9488 

43  32  23 

950X 

45  13  35 

93x3 

46  54  27 

93S0 

Fomalhaut 

E. 

65     I  50 

981 X 

63  27  37 

9849 

6x  54    4 

9873 

60  21  11 

■903 

Mars 

E. 

76  51  29 

9689 

75  14  25 

9709 

73  37  48 

9799 

72     X  37 

•74X 

a  Pegasi 

E. 

86  25    0 

>«8 

84  46  57 

9657 

83    9  20 

9678 

81  32  10 

afi98 

74 


MAY,  1896. 


I. 


AT  GREENWICH  APPARENT  NOON. 


s 

« 


Frid. 
Sat. 

sc//\r. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SCTN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SC/N. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 
SC/N. 

Mon. 


d 

o 

•a 

o 

m 
Q 


I 

2 

3 

4 

5 
6 


7 
8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 

24 

25 
26 

27 

28 
29 
30 

31 
32 


THE  SUN'S 


Apparent 
Right  AicensioD. 


h   m   s 
2  36  32.54 

2  40  22.18 

2  44  12.38 

2  48   315 
2  51  5450 

2  55  46.44 

2  59  38.97 

3  3  32.09 
3  7  25.79 

3  II  20.08 

3  15  H-97 
3  19  IO-43 


3  23 
3  27 
3  31 


6.46 
3.07 
0.24 


3  34  57-97   9.917 


Diff.for 
I  Honr. 


3  38  56.25 

3  42  5507 

3  46  54.43 

3  50  54.31 

3  54  54-72 


3 

4 
4 


58  55.63 

2  57.05 
6  58.98 


4  "     1-39 

4  15     4.28 

4  19     7.65 

4  23  11.49 

4  27  15.78 

4  31  20.52 

4  35  25.70 

4  39  31.30 


I 
9.556 

9.580 

9.604 

9.628 
9.652 
9*676 

9.701 
9.726 
9.750 

9-775 
9.799 
9.823 

9.847 
9.871 
9.894 


Apparent 
Declination. 


II 


9.940 
9.962 

9.984 
10.006 
10.028 

10.049 
10.070 
z  0.09 1 

IO.III 

10. 131 
10.150 

10.169 

10.188 

10.207 
10.225 

10.242 


N. 


5  18  52.4 
5  36  41.9 

5  54  16.0 

6  II  34.5 
6  28  37.0 

6  45  23.2 

7  I  52.7 
7  18    5.3 

7  34    0.7 

7  49  38.4 

8  458.3 
8  20    0.0 

8  34  43-1 
849    7.4 

9  3  12.7 

9  16  58.6 
9  30  24.8 
9  43  31.0 


19  56  17.2 

20  8  42.8 
20  20  47.8 

20  32  32.0 

20  43  550 

20  54  56.6 

21  5  36.7 
21  15  55.1 
21  25  51.4 

21  35  25.6 

21  44  37.5 

21  53  26.8 

22  I  53.3 
N.22    9  56.9 


Diff.  for 
I  Honr. 


II 


+44.88 
44.24 
43.60 

+42.94 
42.27 

41.58 

+40.88 
40.17 

39.44 

+38.70 
37.95 
37-19 

+36.41 
35.62 

34.81 

+34.00 
33.18 

32.35 

+31.50 
30.64 

29.77 

+28.89 
28.01 
27.12 

+46.22 

25-31 
24.39 

+23.46 
22.52 
21.58 
20.63 

+19-67 


Semi- 
diameter. 


II 


5  54-12 


5 
5 


53.88 
53-64 


5  53-41 
5  53-17 
5  52.94 

5  52.72 
5  52.49 
5  52.27 

5  52.06 
5  51-85 
5  51-64 

5  51-44 
5  51.24 
5  5105 

5  50.86 
5  50.67 
5  50.49 

5  50.32 
5  50.14 
5  49-97 

5  49-81 
5  49.64 
5  49- 48 

5  49.32 
5  49.16 
5  4901 

5  48.86 

5  48.71 
5  48.56 
5  48.42 


15  48.28 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


8 
66.13 

66.21 
66.29 

66.37 

66.45 
66.53 

66.61 
66.69 
66.77 

66.85 
66.94 
67.02 

67.10 
67.18 
67.26 

67.34 
67.42 

67.50 

67.58 
67.66 

67.73 

67.80 
67.88 

67.95 

68.02 
68.09 
68.15 

68.22 
68.28 
68.34 
68.40 

68.45 


Equation  of 

Time, 

to  be 

Subtracted 

from 

Apparent 

Time. 


m 


3  5-58 
3  12.48 
3  18.82 

3  24.59 
3  29.78 
3  34- 38 

3  38.40 
3  41-83 
3  4467 

3  46.93 
3  48.60 

3  49.70 


3 
3 
3 

3 
3 
3 

3 
3 
3 


50.21 
50.16 

49-55 

48.38 
46.66 
44.41 

41.62 

38.30 
34.46 


3  30.12 

3  25.26 

3  19-92 

3  14.08 

3  7-76 

3  0.97 

2  53-71 

2  45-99 

2  37-83 

2  29.23 

2  20.22 


DifL  for 
X  Hour. 


■ 
0.299 
0.276 

0.252 

0.228 
0.204 
0.180 

a  156 
0.131 
0.106 

OwoSa 

0.058 
0.034 

0.010 
0.014 
0.037 

0.060 
0.083 
0.105 

0.127 
0.149 
0.171 

0.192 
0.213 

0.233 

0.253 
0.273 
0.293 

0.312 

0.331 
0.349 

0.367 
0.384 


NoTC— llie  mean  time  of  semidiameter  pasaing  may  be  found  by  subtractiuR  of.xB  from  the  sidereal  Umo. 

The  tiffn  +  prefixed  to  the  bonriy  change  of  declination  indicates  that  north  declinations  are  increasing. 


II. 


MAY,  1896. 


75 


1 

AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

V 
V 

■s 

o 

a 

o 

« 

.6 

O 

m 
Q 

Equation  of 

Time, 

to  be 

Added  to 

Mean  Time. 

Diff.  for 
z  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Snn. 

Apparent 
Right  Ascension. 

Diff.  for 
I  Hoar. 

Apparent 
Declination. 

Diff.  for 
z  Hour. 

Frid. 

Sat. 

SUN. 

I 

a 
3 

h     m        ■ 
2    36    33.04 

2    40    22.69 

2    44    12.91 

■ 

9.557 
9.580 

9.604 

N.15  18  54-7 

X5  36  44-3 
15  54  18.4 

m 

44488 

44.24 
43.60 

m       • 

3     5.59 
3  X2.50 

3  18.84 

t 
0.299 

a  276 

aa52 

h      m        • 

2  39  38.63 

a  43  35.19 
3  47  31-74 

Mon. 
Tues. 
Wed. 

4 

5 
6 

2    48      3.70 
2    51    55.06 
2    55    47,02 

9.628 
9.652 
9.676 

16  II  37.0 
16  28  39.5 
16  45  25.6 

+42.94 
42.26 

41.58 

3  24.60 

3  29.79 
3  34.39 

a  228 
a204 
o.x8o 

a  51  38.30 
3  55  34.86 
3  59  31.41 

Thur. 

Frid. 

Sat. 

7 
8 

9 

2  59  39- 56 

3  3  32.68 

3     7  26.40 

9.701 
9.726 
9.750 

17     I  55.2 

17  18     7.8 

17  34    3-2 

+40.88 
40.17 

39.44 

3  38.41 
3  41.84 
3  44.68 

O.X55 
0.131 
0.X06 

3    3  17-97 
3    7  14-53 
3  II  11.08 

SUN. 

Mon. 

Tues. 

lO 

II 

12 

3  11  20.70 

3  15  1559 
3  19  11.05 

9.775 

9.799 
9.823 

17  49  40.9 

18  5    0.8 
18  20    2.4 

+38.70 

37.95 
37X8 

3  4694 
3  48.61 

3  49.70 

0.082 
0.058 
0.034 

3  15    7.64 
3  19    4-X9 
3  33    a75 

Wed. 
Thur. 
Frid. 

13 
IS 

3  23     7.09 
3  27     3.70 
3  31     0.87 

9.847 
9.871 

9.894 

x8  34  45.5 

18  49    9.8 

19  3  150 

+  36.40 
35.6X 
34.8X 

3  50.22 
3  50.16 
3  49.55 

OiOXO 

aoi4 
0.037 

3  «6  57-31 
3  30  53-86 
3  34  50-43 

Sat. 

SUN. 

Mon. 

i6 

17 
i8 

3  34  58.60 
3  38  56.88 

3  42  5569 

9.9x7 

9.939 
9.962 

19  17    0.8 
19  30  26.9 

19  43  33-1 

+34.00 
33.18 
32.34 

3  48.38 
3  46.66 

3  44.40 

0.060 
0.083 
0.X05 

3  38  46-98 

3  43  43-54 
3  46  40.09 

Tues. 
Wed. 
Thur. 

19 
ao 

21 

3  46  5504 
3  50  5492 
3  54  5531 

9.984 
10.006 

XO.027 

19  56  19.1 

20  8  44.7 
20  20  49.7 

+31.49 
30.64 

29.77 

3  41.61 
3  38.29 

3  34-45 

0.127 
0.X49 
0.X7X 

3  50  36.65 

3  54  33-21 
3  58  39-77 

Frid. 

Sat. 

SUN. 

22 
23 

24 

3  58  56.22 

4  2  57.63 
4    6  59.54 

XO.O48 
10.069 
ZO.090 

20  32  33.7 
20  43  56.6 
20  54  58.2 

+28.89 
28.OX 
27.x  2 

3  30.11 
3  25.25 
3  19.90 

ax9a 
a2i3 
0,233 

4    2  26.32 
4    6  22.88 
4  10  19.44 

Mon. 
Tues. 
Wed. 

25 

26 

27 

4  "     1-93 

4  15     4-8i 
4  19    8.16 

IO.IZO 
10.130 
10.149 

21     5  38.2 
21  15  56.4 
21  25  52.7 

+26.21 

25.30 
24.38 

3  14.06 

3    7.74 
3    0.95 

0.253 

0.273 

0.293 

4  14  16.00 
4  18  12.55 
4  22    9.1X 

Thur. 
Frid.  * 
Sat. 
SUN. 

28 
29 

30 
31 

4  23  11.98 
4  27  16.25 
4  31  20.97 
4  35  26.13 

10.168 
10.187 
XO.206 
10.224 

21  35  26.8 
21  44  38.5 

21  53    27.7 

22  I    54.2 

+23.46 
22.52 
ax.58 
20.6a 

2  53.69 
2  45.97 
2  37.81 
2  29.22 

0.312 
0,331 

0.349 
0,367 

4  26    5.67 
4  30    2.23 

4  33  58.79 
4  37  55.34 

Mon. 

32 

4  39  31.70 

xa24Z 

N.22      9   57.7 

+19.66 

2  20.20 

0.384 

4  41  51.90 

Not*.— The  s« 

Thesii 

incrc 

midiameter  for  mea 
in  -1-  prefixed  to  th 
rasinff. 

n  noon  may 
B  honrly  cbt 

be  assumed  the  aam 
uige  of  declination  i 

e  as  that  foi 
adicates  thi 

'  apparent  noon 
It  north  decHn 

ationaan 

Diff.  for  I  Hour, 
+9^8565. 
CTablo  IIL) 
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4 

e 


I 

3 

3 

4 

5 

6 

7 
8 


lO 

II 
la 

13 
»4 
IS 

i6 

I? 
i8 

19 
ai 

aa 

«3 
24 

25 

a6 

27 

aS 
ag 
30 

31 
33 


O 


22 

23 
24 

as 
26 

27 

28 
29 
30 

31 
32 

33 

34 

35 
36 

37 
38 

39 

40 

4X 
42 

43 

44 
45 

46 

47 
48 

49 
50 

51 
52 


153 


THE  SUN'S 


TRUE  LONGITUDB. 


41  34  50-5 

42  32  58.6 

43  31  5-3 

44  29  X0.4 

45  27  X4.2 

46  25  z6.8 

47  23  17-9 

48  21  17.7 

49  19  16.2 

50  17  X3.2 

51  IS  8.8 

52  13  2.9 


53 
54 
55 


xo  55-5 
8  46.6 
6  36.2 


56  4  24.1 

57  2  X0.5 

57  59  55-2 

58  57  38.2 

59  55  19-7 

60  52  59.6 

6z  50  38.0 

62  48  14.9 

63  45  504 

64  43  24.5 

65  40  57.4 

66  38  29.Z 

67  35  59.7 

68  33  29.3 

69  30  58.0 

70  28  25.8 

71  25  52.9 


34  26.6 

32  34-6 

30  41.1 

28  46.  z 

26  49.7 

24  52.  z 

22  53.  z 

20  52.7 

z8  5Z.Z 

z6  47.9 

14  43-3 

12  37-3 

zo  29.7 

8  20.7 

6  ZO.Z 

3  57.8 

z  44.Z 

59  28.6 

57  "5 

54  52.8 

52  32.5 

50  Z0.7 

47  475 

45  22.8 

42  56.7 

40  29.4 

38  0.9 


3X-4 
0.8 


35 

33 

30  29.3 

27  56.9 


25  23.8 


DifCfor 
I  Hour. 


45-37 
45-31 
45-a5 

45x9 

45x3 
45.08 

45.03 
44-97 
44.91 

44.85 
44-79 
44-72 

44.66 
44-60 
44.53 

44-46 
44-40 
44-33 

44.26 
44.20 

44- M 

44.07 
44-01 

43.95 

43-90 

43.85 
43.80 

43-75 

43-71 
43-68 

43.64 


143-61 


LATTTUDB. 


—  0.63 
0.56 
0.46 

-0.34 

0.2  Z 

—  0.07 

+  0.07 
O.Z9 
0.30 

+  0.38 
0.44 
0.47 

+  0.47 
0.44 
0.39 

+  0.30 

O.Z9 

+  0.07 

—  0.06 
O.Z9 
0.32 

—  0.43 
0.53 

o.6z 

—  0.66 
0.68 
0.65 

—  o.6z 

0.54 
0.45 

0.32 

—  0.20 


Loffaritbni 

of  the 

Radlu  Vector 

of  the 

Buth. 


0.0035738 
0.0036827 
0.0037906 

0.0038976 
0.0040035 
O.OO4Z082 

O.OO42ZZ3 

0.0043  z  30 

O.OO44Z3O 

O.OO45ZZZ 
0.0046075 
O.OO47OZ7 

0.0047939 
0.0048842 
0.0049726 

0.0050588 
0.005x433 
0.0052259 

0.0053069 
0.0053862 
O.OO5464Z 

0.0055405 
0.0056x57 
0.0056897 

0.0057624 
O.OO5834Z 
0.0059048 

0.0059742 
0.0060426 
0.006x097 
0.006x756 

0.0062400 


DifCfor 
I  Hoar. 


+45-5 
45.x 
44-7 

+44.3 
43.9 
43-3 

+42.6 
42.0 

4x3 

+40.5 

39.7 
38.9 

-1-38.0 
37.2 

36.4 

+35.6 
34.8 
34.x 

+33.4 
32.7 

32.  Z 

-I-3X.6 
31.X 
3a6 

-I-30.X 
29.6 
29.2 

+28.7 
28.2 
27.7 
27.1 

+26.5 


ICeeaTlme 

of 

Sidereal  Noon. 


h  m   ■ 

21  x6  5X.6z 

2Z  Z2  55.70 

21  8  59.79 

2Z   5   3.88 
2Z   I   7.97 

20  57  Z2.06 

20  53  z6.z5 

20  49  20.24 

20  45  24.33 

20  4Z  28.42 

20  37  32.5Z 

20  33  36.60 

20  29  40.69 

20  25  44.78 

20  2 X  48.86 

20  X  7  52.95 

20  13  57.04 

20  xo  1.Z3 

20  6  5.22 
20  2  9.3Z 

Z9  58  Z3.40 

19  54  17.48 

19  50  2X.57 

19  46  25.66 

X9  42  29.75 

19  38  33.84 

19  34  37.93 

X9  30,  42.OX 

19  26  46.XO 

19  22  50. X9 

X9  x8  54.28 

X9  X4  58.36 


NoTB.r-The  nofflben  in  colnmn  A  correspond  to  the  tme  equinox  of  the  date;  in  oolomn  A'  to  the  mean 
eqninox  of  Jannaiy  t*A 


Diff.  for  I  HoBr« 
— 9».8296. 
(Table  II.) 
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GREENWICH  MEAN  TIME. 

* 

i 

1 

THE  MOON'S 

SBMIDtAMBTBK. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGS. 

Moon. 

Ifidoight 

Moon. 

DilLfor 
I  Hour. 

Mtdaifht 

Die,  tor 
t  Hoar. 

MaridUn  of 
Greeawicb. 

Diff.for 
z  Hour. 

Noon. 

I 

2 

3 

»          m 

IS  47-6 
15  326 
15  18.8 

f          m 

15  40.0 

IS  25.5 
15  12.7 

1          m 

57  513 
56  56.0 

56    5-4 

m 

-a-35 
2.23 

1.96 

1           m 

57  23.3 
56  29.9 
55  42.8 

-2.30 

2.ZI 
Z.80 

h       m 

16  17.3 

17  II.3 

18  0.5 

m 

2.35 
2.15 

1-95 

d 
18.3 

19.3 
20.3 

4 

5 

6 

IS    71 

14  57-8 
14  511 

15    2.1 

14  54-1 
14  48.8 

55  22.3 
54  48.1 
54  23.7 

-X.62 
Z.22 
o.8z 

55    4-0 
54  34-7 
54  15a 

-1-43 
Z.02 
o.6z 

18  45-4 

19  27.2 

20  6.9 

1.80 
Z.69 
1.63 

21.3 
22.3 

233 

7 

8 

9 

14  471 

14  45-6 
14  46.3 

14  46.1 

14  45-7 
14  47-4 

54    90 
54    3-4 
54    6.1 

-0.42 
-0.05 
•fo.26 

54    51 
54    3-8 
54  lo-i 

-0.23 

40.  II 

0.40 

20  45.8 

21  25.0 

22  55 

1.62 
Z.65 

1-73 

24.3 

253 
26.3 

lO 

II 

12 

14  49.0 
14  53  2 
14  587 

14  50.9 

14  55-8 

15  1.8 

54  1 5-8 
54  313 
54  516 

40.53 
0.75 

0.93 

54  22.9 

54  40-9 

55  31 

40.65 
0.85 

0-99 

22  48.5 

23  34.6 
6 

1.85 
2.00 

27.3 
28.3 

293 

13 
14 
15 

15     5-2 
15   12-5 

15  30.3 

15    8.7 

15  16.3 

15  24.5 

55  15-4 

55  42- 1 

56  1 1.0 

+1.05 
z.z6 
Z.25 

55  28.4 

55  563 

56  26.2 

4-1. II 
1.20 
1.29 

0  24.4 

1  17-5 

2  13.0 

2.15 
2.27 

2.34 

0.7 

1-7 
2.7 

i6 

17 
i8 

15  28.8 
15  37-6 
15  46.8 

15  331 
15  42.2 

15  515 

56  41.9 

57  14-4 
57  48.3 

+Z.32 
Z.39 

x-43 

56  57-9 

57  312 

58  5-5 

4-Z.35 
X.41 

x-43 

3  9-2 

4  4-5 
4  577 

a-33 
2.26 

2.17 

3-7 
4-7 
5-7 

19 

31 

IS  56-2 

16    5.4 
16  13.9 

16    0.9 
16    9.8 
16  17.6 

58  22.7 

58  56s 

59  27.5 

+Z.43 
Z.36 
Z.20 

58  39.8 

59  12.5 
59  412 

4-1.41 
Z.29 
1.07 

5  48.5 

6  37.6 

7  25.9 

2.08 
2.02 
2.01 

6.7 
77 

87 

22 

23 
24 

16  20.8 
16  25.5 
16  27.2 

16  23.5 
16  26.8 
16  26.7 

59  53-2 

60  10.5 

60  16.6 

40.91 
40.50 
-ao2 

60    3.1 
60  15.1 
60  14.7 

40.72 
40.25 
-0.30 

8  14.7 

9  S'5 
9  59-4 

2.07 
2.17 
2.32 

97 
10.7 

11.7 

as 
26 

27 

16  25.2 
16  19.6 
16  10.5 

16  22.9 
16  15.4 
16    5.0 

60    9.4 

59  48.5 
59  15.3 

-0.59 
Z.X4 
Z.60 

60    0.6 

59  33-3 
58  54-9 

-0.87 
Z.38 
1.78 

10  57.1 

11  58.1 
13    0.5 

2.48 
2.59 
2.59 

12.7 

137 
14.7 

28 
29 
30 

31 

15  58.9 

15  45-7 
15  32.2 

15  19-4 

IS  52.4 

15  38.9 
15  25.6 

15  135 

58  32.5 
57  44-2 
56  54-5 
56    7.4 

•Z.92 
2.06 
2.04 
Z.86 

58    8.8 

57  193 
56  30.4 
55  45-8 

-2.01 
2.07 
Z.96 

1-73 

14     1.6 

14  590 

15  51-4 

16  39.0 

2.48 
2.29 
2.08 
1.89 

157 
16.7 

177 
18.7 

32 

15    8.1 

IS    3-3 

55  26.0 

-X.56 

55    8.3 

-1.39 

17  22.7 

1.75 

19.7 
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V. 


18  36  50.10 

t.,^ 

16  39  »9.a6 

1.4M 

18  41  48.03 

«.w«s 

18  44  16.41 

t.4«98 

'8  46  44-38 

:t6a 

18  49  11.94 

1-4S» 

18  51  39.09 

«-M9» 

.8  54     5-82 

■.M« 

18  56  32.14 

18  58  58.03 

t-mt 

19     1  23.49 

■.4B7 

19     3  48.5a 

•.4135 

19     6  13.11 

■■4061 

19    8  37.27 

».»9I> 

19  11     0.99 

19  13  24.26 

■.]8(I 

19  15  47.08 

«.JJ«7 

12 

,13- S 

.i:t-4 

4 

2,1- q 

vo 

55 

lb.7 

SO 

SI- 1 

4'" 

12.4 

41 

16.6 

lb 

11.8 

,10 

58.1 

^5 

35.6 

4-4 

'4 

24.0 

8 

lb.  2 

,W3 

5f 

34.0 

SATURDAY  a. 


.9  .8 

9-46 

«.3«!» 

19  20 

3'-39 

J.J617 

19    23 

52.86 

i-)Mi 

19  25 

13-88 

«.J4«S 

19  27 

34.44 

t-iiSi 

19   29 

54-55 

•9  32 

14.20 

19  34 

33-39 

«.«*> 

19  36 

52.12 

•.10*3 

19  39 

10.39 

t.ypBj 

19  41 

28.20 

*-ny> 

19  43 

45-55 

t.tf]i 

19  46 

2-43 

utm 

■  9  48 

18.85 

t-W 

19  50 

34.81 

1.1611 

19  52 

50.31 

t.i»j 

19  55 

5-35 

■.1467 

'9  57 

19.92 

l.t39> 

19  59 

3403 

47.6H 

1.1JJ7 

0.8S 

20    6 

.3-6^ 

i,2aS6 

zo     8 

25-9' 

I.»IO 

20   10 

37-74 

1..9J4 

S.25  43  58. 

3S   37  29. 

25  30  5 
25  24  • 

25  17  i: 

25  10  10. 
as  3 

24  55  44- 

24  40  49. 
34  33 

24  25  24. 

24  17  31 

'4     9  31 

23  53  i< 
23  44  50- 
23  36 
23  27  49' 
23  19 


2S. 


4.W 

9 

32   11.44 
34  18.39 

a.tm 

31       7       B 

30  57    0 

3 

5 

36  24.92 

l.lOJl 

30  46  47 

6 

38  3«-02 

1.C9BI 

30  36  29 

6 

4-BM 

13 

40  36-69 

1.09II 

20  25     6 

6 

\.z 

•4 
'5 

42  41-95 
44  46.79 

1.<1«4» 

1.0771 

30   .5  38 
20     5     5 

6 
8 

I-JM 
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IZ 

19 

21  57.20 

9.4017 

25   20  43.6 

6.867 

II 

21     8  17.79 

3.0376 

17  41  39.9 

XX. 688 

12 

19 

24  21.08 

3.3941 

25    13   47.5 

7.003 

12 

21    ZO    19.84 

3.0309 

17  29  57-0 

".747 

13 

19 

26  44.50 

3.3864 

25     6  43.2 

7.138 

13 

21    12   21.50 

8.0844 

17    Z8   I0.2 

xz.Sxa 

14 

19 

29     7.45 

t.3787 

24  59  30.9 

7'V* 

14 

21    14   22.77 

8.0179 

Z7    6  Z9.6 

1X.875 

15 

19 

31  29.94 

9.5709 

24  52  10.6 

7.404 

15 

2z  z6  23.65 

8.0It4 

z6  54  25.2 

".987 

i6 

19 

33  51.96 

3.3631 

24  44  42.4 

7*S35 

16 

21    18   24.14 

8.005X 

16  42  27.2 

fi.997 

x? 

19 

36  13.51 

t.3553 

24  37     6.4 

7.6^ 

17 

21    20   24.26 

1.9988 

16  30  25.6 

I8.096 

x8 

19 

38  34.60 

a. 3476 

24  29  22.8 

7.790 

18 

21    22    24.00 

1.9936 

16  18  20.5 

X8.IX4 

19 

19  40  55-22 

«.3397 

24  21  31.6 

7.9x6 

19 

21    24   23.37 

X.9864 

z6    6  11.9 

X8.17X 

20 

19 

43  15.36 

3.3317 

24  13  32.9 

8.041 

20 

21    26   22.37 

Z.9808 

15  54    0.0 

18.886 

21 

19 

45  35.02 

3.3338 

24     5  26.7 

8.163 

21 

21    28   21.00 

1.974* 

«5  41  44-8 

X8.90X 

22 

19 

47  54.21 

S.3IS9 

23  57  13.3 

•.a83 

22 

21    30   19.27 

1.9683 

15  29  26.3 

xa.3SS 

23 

19 

50  12.93 

t.3080 

S.23  48  52.7 

8.40a 

23 

21    32    17.19 

Z.9684 

S.I 5  Z7    4.6 

M.5«7 

SA 

TURD> 

^Y  30. 

UOh 

IDAY,  JUNE  X. 

O 

I 

19 

19 

52  31.17 
54  48.94 

9.3001 
9*3933 

S.23  40  25.0 
23  31  50.3 

8.530 
8.^6 

0 

21    34    14.76 

X.9366  S.15    4  39.9 

it.438 

2 

19 

57     6.23 

9.3843 

23  23    8.7 

8.750 

3 

19 

59  23.04 

9.376a 

23  14  20.3 

8.863 

4 

20 

I  39.37 

3.368s 

23     5  25.2 

8.974 

5 

20 

3  55.23 

3.3604 

22  56  23.4 

9.084 

PHASES 

OF  THE  MOON. 

6 

20 

6  10.62 

9.9535 

22  47  15. 1 

9.X93 

7 

20 

8  25.53 

3.3446 

22  38    0.4 

9*398 

w 

8 

20 

10  39.97 

3.3367 

22  28  39.3 

9.4<Q 

• 

&>               - 

9 

20 

12  53.94 

3.3369 

22  19  12.0 

9.507 

d 

h      m 

lO 

20 

15     7.44 

3.331Z 

22    9  38.5 

9.609 

c 

Last  Quarte 

r     •     .     •   May      4 

3  25.2 

zx 

20 

17  20.47 

3.2133 

21  59  58.9 

9.709 

• 

New  Moon 

••••••     12 

7  46.6 

12 

20 

19  33.03 

9.3094 

21  50  13.4 

9.807 

3) 

First  Quarte 

ir 19  I 

8  21.0 

13 
14 

20 
20 

21  45.12 
23  56.75 

3.1977 
3.1900 

21  40  22.0 

21    30   24.8 

9.905 

1O.0OX 

0 

Fall  Moon 

a6 

9  56.5 

•               ■••••              ^w^^ 

15 
i6 

20 

20 

26     7.92 
28  18.62 

3.1833 

a. 1745 

21    20   21.9 
21    10    13.4 

10.095 

IO.X88 

m                   «_ 

17 

20 

30  28.86 

3.1669 

20  59  59.3 

10.380 

d       h 

-  18 

20 

32  38.65 

a. 1593 

20   49   39.8 

10.369 

C 

Apogee    . 

May 

8    3.7 

.  '9 
20 

20 

34  47.98 
36  56.86 

2.1517 

3.  1443 

20   39    15.0 
20   28  44.9 

10.458 
10.545 

C 

Perigee    • 

• 

•     ••••••       23   «a.3   II 

20 

'•»     —•#'.# 

21 

20 

39     5.29 

3.1368 

20   18      9.6 

10.630 

22 

20 

41  13.28 

9.Z394 

20    7  29.3 

10.714 

23 

20 

43  20.82 

9.2230 

19  56  44.0 

10.797 

24 

20 

45  27.92 

9.1X47 

S.19  45  53.7 

10.878 

— 
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XIII. 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


Name  and  Direction 
of  Object 


8 


Spica  W. 

Saturn  W. 

Fomalhaut  £  . 

Mars  £ . 

a  Pegad  £  . 

Venus  £  • 

Spica  W. 

Saturn  W. 

Antares  W. 

Fomalhaut  £ . 

Mars  £ . 

a  Pegasi  £  . 

Venus  £ . 

Sun  £ . 

Spica  W. 

Saturn  W. 

Antares  W. 

Mars  £  . 

a  Pegasi  £  . 

Venus  £ . 

Sun  £ . 

Saturn  W. 

Antares  W. 

Mars  £ . 

Venus  £ . 

Sun  £. 

Saturn  W. 

Antares  W. 

Venus  £ . 

Sun  £. 

Antares  W. 

a  AquilflB  W. 

Venus  £ . 

Sun  £ . 

Antares  W. 

a  AquilflB  W. 

Venus  £ . 

Sun  £ . 

a  Aquilse  W. 

Fomalhaut  W. 

Sun  £ . 

a  Aquilse  W. 

Fomalhaut  W. 

Sun  £ . 


Noon. 


71  46  45 

48  34  58 
58  48  59 

70  25  52 

79  55  «8 
108  37     z 

85  3  13 
61  46  16 

39     9  38 

46  59  34 

57  55  27 
67  18  55 

96  37  18 
114  55  38 

97  54  10 
74  34  33 

52  o  58 

45  50  59 

55  14  37 

85     2  59 
103     5  19 

By  2  2 
64  30  26 

34    9  21 

73  50  43 
91  36  37 

99    Z2   26 

76  42  32 
62    56    16 

80  25    13 

88  42  zo 

45  13  34 
5a  15  8 
69  26  26 

100  34  z I 

53  45  5 
41  43  14 

58  35  38 

63     1  25 

36  20  27 

47  48  45 

72  45     6 

46  zz  54 

37  2  37 


P.L. 

of 

Diff. 


350B 

2545 
2939 
2761 

■719 
9942 

9654 

9673 
aCst 
3276 
9918 
9898 
3103 
3005 

9787 

9798 
9785 

3065 

3x93 
3930 

3M8 


9898 
3x94 
3379 
3970 

999s 
9983 

3480 

3365 

3043 
473« 
3SS4 
343X 

3073 

4255 
460A 

3468 

3997 
4035 
3480 

3^39 
3675 
3479 


II  Ih. 


73  27  47 
50  15  9 
57  17  30 
68  50  33 

78  19  13 

107  5  35 

86  40  55 
63  23  32 
40  47  24 

45  34  54 
56  23  3Z 

65  46  33 

95     9  " 
ZZ3  25  32 

99  28  55 
76     9     4 

53  35  46 
44  22     6 

53  46  31 

83  37  49 
zoz  38     8 

88  34  zz 

66  2  48 

32  43     5 

72  28     z 

90  zz  5z 


P.L. 

of 

Diff. 


2326 
2361 

2975 
2782 
9741 
9962 

2671 
9689 
2669 
3330 
1938 
9992 
3191 
3025 

9803 
28x3 
2801 
3082 

313a 
3268 
3x64 


2910 
3909 

3393 
3283 


Vlh. 


ZOO  42  45 

3003 

78  13    4 

•993 

6x  35  29 

3490 

79    2  17 

3375 

90  zz  29 

3048 

46  Z4    7 

4652 

50  55  43 

35C> 

68    4  44 

3437 

Z02    2  53 

3076 

54  52  39 

4913 

40  24  44 

3610 

57  14  38 

347X 

64  Z3     8 

3973 

37  31  12 

3990 

46  27  59 

3481 

73  59  28 

3994 

47  29     8 

3642 

35  41  49 

3478 

75  8  24 

51  54  58 
55  46  46 

67  15  41 

76  43  27 

105  34  35 

88  z8  Z4 

65  o  27 
42  24  45 

44  "  17 

54  52    o 

64  Z4  42 

93  41  27 
zzz  55  50 

zoz     3  Z9 

77  43  15 

55  10  Z3 

42  53  34 

52  Z9  o 
82  Z3    o 

zoo  zz   z6 

90  6     4 

67  34  54 
31  17  6 
71  5  36 
88  47  20 

Z02  Z2  52 

79  43  25 
60  Z4  54 

77  39  32 

91  40  42 

47  15  47 
49  36  26 

66  43     9 

Z03  31  32 

56  o  51 
39     6  20 

55  53  42 

65  25  14 
38  43     I 

45  7  14 

75  14     5 

48  46  57 
34  2z     o 


p.  L. 
of 

Diff. 


2545 

2576 
30x2 
280X 
9762 
2982 

2689 
2705 
2687 
3386 
2956 

2946 
3x41 
3043 

98x8 
9828 
28x3 

3099 
3x61 
3983 
Sx8x 

9939 
9999 
3223 
3407 
3296 

30x3 
3003 
3500 
3384 

3053 
4580 
35f8 
3443 

3077 
4x77 
3614 

3473 

3950 
3931 

3481 

3810 
3612 
3477 


IXh. 


76  48  35 

53  34  26 

54  16  48 

65  4^   15 

75  8     9 

104  4    o 

89  55     9 

66  37     o 

44     I  43 

42  48  45 

53  20  52 
62  43  22 

92  14     7 
zio  26  30 

Z02  37  24 

79  17     7 

56  44  2Z 

41  25  23 
50  52     4 

80  48  3Z 

98  44  44 

91  37  42 
69  6  45 
29  5Z  24 
69  43  27 

87  23     4 

103  42  49 

8i  13  35 
58  54  30 

76  z6  57 

93  9  49 
48  z8  29 

48  17  17 

65  2Z   4Z 

105  o  zo 

57  9  39 
37  48     I 

54  32  48 

66  37  43 
39  55  49 

43  46  29 

76  28  57 
50  5  18 
33    o  zo 


P.L. 

of 

Diff. 


9364 
9592 

305X 
2821 
2784 
3002 

2706 
9721 
2704 

3448 
9976 
9971 

3139 
3061 

9839 
9843 

9830 
3XX3 

319X 
330X 

3x97 

2943 
2934 
3238 

34» 
3309 


33XX 

3393 

3058 
45»5 

3375 
3447 

307« 

4«4« 

9619 

3475 

3929 
3»79 
3480 

3796 
3583 
3477 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1 

O 

'4 

p.  L. 

P.  L. 

P.  L. 

P.  L. 

Name  and  Direction    1 

Midnight. 

of 

xv»». 

of 

XVI  Ilh. 

of 

XXIh- 

of 

^ 

of  Object 

Diff. 

Diff. 

Diir. 

Diff. 

9        •        m 

•       •       • 

•                  m 

0      *      • 

I 

Spica 

W. 

78    28    20 

3582 

80      7   40 

3399 

81     46    36 

a6z8 

83*25     7 

1036 

Saturn 

W. 

55  13  32 

960B 

56    52    16 

•^4 

58    30    38 

2640 

60     8  38 

•837 

Fomalhaut 

E. 

52  47  38 

S091 

51    19    17 

3133 

49  51  48 

3178 

48  as  13 

3933 

Mars 

E. 

64     7  15 

a84i 

6a  33  40 

a86i 

61    0  31 

3880 

59  27  46 

3900 

a  Pegasi 

E. 

73  33  ao 

380s 

71  58  59 

2838 

70  25     8 

3852 

68  51  47 

•B74 

Venus 

£. 

102  33  50 

yun 

loi     4     5 

3043 

99  34  45 

3063 

98     5  49 

3003 

2 

Spica 

W. 

91  31  41 

tjn 

93     7  51 

•739 

94  43  39 

3756 

96  X9     s 

9779 

Saturn 

W. 

68  13  12 

«737 

69  49     3 

«753 

71  a4  33 

3768 

7a  59  43 

3783 

Antares 

W. 

45  38  18 

a/eo 

47  14  31 

2738 

48  50  21 

•733 

50  as  50 

•789 

Fomalhaat 

£. 

41  27  23 

asM 

40     7  14 

35«6 

38  48  24 

3663 

37  30  57 

374* 

Mars 

E. 

51  50    9 

9993 

50  19  48 

301a 

48  49  50 

3030 

47  ao  14 

3<H7 

a  Pegasi 

E. 

61    12   33 

«997 

59  4a  16 

3oaa 

58  X2  30 

3048 

56  43  17 

3073 

Venus 

£. 

90   47      9 

3178 

89  20  34 

3«»7 

87  54  ax 

33x4 

86  28  29 

3333 

Sun 

£. 

108    57   33 

S079 

107  28  58 

3096 

106    0  44 

3XX4 

104  3a  51 

Sxsx 

3 

Spica 

W. 

104    II    10 

0846 

105  44  38 

a86i 

X07  17  47 

3874 

108  50  39 

•BBS 

Saturn 

W. 

80   50   41 

a«55 

82  23  57 

3869 

83  56  56 

3883 

85  29  37 

9895 

Antares 

W. 

58    18    10 

t844 

59  51  41 

3859 

6x  a4  53 

2872 

62  57  48 

388s 

Mars 

£. 

39  57  32 

3139 

38  30     I 

3x48 

37     a  49 

3x63 

35  35  56 

3x78 

a  Pegasi 

£. 

49  25  44 

s*n 

48     0     2 

3358 

46  34  59 

3390 

45  10  36 

3396 

Venus 

£. 

79  24  21 

33x8 

78     0  30 

3333 

76  36  57 

3348 

75  13  41 

3364 

Sun 

£. 

97  18  31 

3«W 

95  5a  36 

S«7 

94  26  59 

334a 

93     I  40 

3338 

4 

Saturn 

W. 

93     9     6 

9954 

94  40  x6 

396s 

96    XX    X2 

3976 

97  41  55 

39BS 

Antares 

w. 

70  38  21 

•943 

7a     9  43 

39SS 

73  40  52 

•965 

75  II  48 

3975 

Mars 

E. 

28  26     0 

3939 

a7    0  52 

S«67 

25  36     2 

3382 

24  II  29 

3398 

Venus 

E. 

68  21  33 

3433 

66  59  54 

344S 

65  38  28 

3437 

64  17  16 

3468 

Sun 

£. 

85  59    3 

3331 

84  35  16 

333a 

83   IX  42 

3344 

81  48  21 

3333 

5 

Saturn 

W. 

105  la  35 

3030 

X06  42  Z I 

3037 

XO8   XX   38 

3043 

109  40  55 

3099 

Antares 

W. 

8a  43  36 

3018 

84  13  a7 

3024 

85  43  10 

303X 

87  12  44 

3038 

Venus 

E. 

57  34  18 

35«o 

56  14  16 

3539 

54  54  24 

3537 

53  34  41 

3546 

Sun 

£. 

74  54  33 

3401 

73  3a  18 

3410 

72  xo  13 

54x7 

70  48  16 

3493 

1 
6 

Antares 

W. 

94  38  50 

306a 

96    7  46 

3065 

97  36  38 

3069 

99     5  26 

3071 

a  Aquilse 

W. 

49    22      8 

4454 

50  26  41 

4399 

51  32     3 

4347 

52  38  12 

4300 

Venus 

E. 

46    58    15 

3381 

45  39  ao 

35»7 

44  20  32 

3593 

43     I  50 

3398 

Sun 

£. 

64      0    18 

3433 

62  39     I 

3437 

6x  17  49 

3461 

59  56  41 

3465 

7 

Antares 

W. 

106   28   46 

3079 

107  57  21 

3079 

X09  25  56 

3079 

110  54  31 

3079 

a  Aqoilas 

W. 

58    19      0 

4109 

59  a8  53 

4078 

60  39  16 

4049 

61  so    7 

4033 

Venus 

E. 

36    29   47 

3634 

35  "  39 

3629 

33  53  36 

3635 

32  35  39 

9639 

Sun 

£. 

53  "  56 

3477 

51  51     6 

3479 

50  30  18 

3480 

49     9  31 

3480 

8 

a  Aqnilfle 

W. 

67  50  33 

39x0 

69     3  43 

3890 

70  X7  13 

3873 

71  31     I 

3856 

Fomalhaat 

W. 

41     9  30 

3830 

42  24     I 

3787 

43  39  17 

3746 

44  55  16 

3709 

Sun 

E. 

4a  as  43 

3480 

41     4  57 

3480 

39  44  " 

3480 

38  23  24 

3480 

9 

o  Aqnilc 

W. 

77  44    3 

S7«4 

78  59  22 

3771 

80  X4  54 

3760 

81  30  38 

3749 

Fomalhaut 

W. 

5X  a4    9 

3359 

5a  43  28 

3535 

54     3  14 

35x3 

55  23  25 

3489 

Sun 

E. 

31  39  ao 

3477 

30  18  30 

3478 

28  57  41 

3478 

27  36  S2 

3480 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

« 

P.  L. 

P.L. 

P.L. 

P.L. 

o§ 

Name  and  DirectioD    1 

Noon. 

of 

III»»- 

of 

Vlh. 

of 

IXh- 

of 

Q 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

e         r         •• 

•        »        w 

e        «        « 

0               »               M 

lO 

a  Aquilae 

W. 

82  46  33 

3740 

84    a  38 

3730 

85  18  53 

37a 

86  35  17 

S713 

Fomalhaut 

W. 

56  44     I 

3469 

58    5    0 

3450 

59  26  20 

3431 

60  48     I 

3414 

Mars 

W. 

33  "  39 

333a 

34  35  14 

33*4 

35  58  58 

3317 

37  22  50 

3309 

Sun 

E. 

26  x6     5 

S48a 

24  55  21 

3486 

23  34  41 

349> 

22  14    8 

3490 

14 

Sun 

W. 

19  53  46 

S«75 

21  18  27 

3150 

22  43  37 

S«8 

24    9  13 

S«J7 

PoUni 

E. 

38     9  58 

tfi7 

36  35  52 

«8io 

35     I  37 

a8o« 

33  27  14 

•798 

Jupiter 

E. 

49  25  49 

9843 

47  52  17 

•83s 

46  18  34 

9896 

44  44  40 

9818 

Regulas 

E. 

74  56  51 

S794 

73  22  15 

■785 

71  47  27 

9776 

70  12  28 

97a 

15 

Sun 

W. 

31  22  49 

St«4 

32  50  29 

3x10 

34  x8  26 

3097 

35  46  39 

9083 

Jupiter 

E. 

36  52  29 

•77* 

35  17  30 

97C7 

33  42  19 

«739 

32     6  58 

•790 

Regulus 

E. 

6a  14  45 

«7«5 

60  38  38 

97x6 

59    2  19 

9707 

57  25  49 

9698 

Spica 

E. 

116  16  45 

CT'B 

X14  40  42 

97x9 

113    4  27 

9710 

III  28    0 

970X 

16 

Sun 

W. 

43  "  41 

ytts 

44  41  26 

30XX 

46  IX  25 

•999 

47  41  39 

•988 

Regulas 

E. 

49  20  18 

•653 

47  42  35 

a6«4 

46    4  40 

•695 

44  26  33 

9696 

Spica 

E. 

103  22  47 

«656 

loi  45    8 

1646 

zoo    7  16 

9^ 

98  29  12 

•69 

17 

Sun 

W. 

55  16  22 

0931 

56  48     X 

9990 

58  19  54 

•909 

59  52     2 

•898 

Spica 

E. 

90  15  41 

1581 

88  36  20 

9571 

86  56  45 

9561 

85  16  57 

•55« 

Saturn 

E. 

X12  29  25 

«39« 

xio  50  25 

9S86 

X09  II  II 

9376 

107  31  43 

•969 

18 

Sun 

W. 

67  36  17 

•8*1 

69    9  52 

■830 

70  43  41 

98x8 

72  17  45 

•BOB 

Spica 

E. 

76  54  3a 

tsoa 

75  13  22 

949* 

73  31  57 

Mt 

71  50  19 

•47* 

Saturn 

E. 

99  10  45 

SSiS 

97  29  50 

«5«9 

95  48  41 

•499 

94    7  18 

•48« 

19 

Sun 

W. 

80  II  44 

S7S0 

81  47  17 

9740 

83  23     4 

•7a9 

84  59    6 

97x7 

Spica 

E. 

63  18  31 

S43I 

61  35  26 

94XX 

59  52     7 

940X 

58    8  33 

•90» 

Saturn 

E. 

85  36  45 

«43i 

83  53  55 

949a 

82  10  51 

«4« 

80  27  33 

9409 

Antares 

E. 

109  10  52 

•417 

X07  27  42 

«4fl8 

105  44  18 

•997 

X04    0  39 

•987 

20 

Sun 

W. 

93     3    0 

•flte 

94  40  31 

afiSi 

96  18  17 

•640 

97  56  17 

•^•9 

Pollux 

W. 

41  41   16 

054 

43  25  57 

<043 

45  10  54 

«33« 

46  56    7 

93*1 

Jupiter 

W. 

29   20   50 

*3»7 

31     4  44 

9376 

32  48  53 

9366 

34  33  17 

•399 

Spica 

E. 

49  27     4 

9340 

47  42     3 

9330 

45  56  47 

93ax 

44  II  18 

93XX 

Saturn 

E. 

71  47  33 

•334 

70     2  52 

«34S 

68   17  58 

9336 

66  32  51 

•3^7 

Antares 

E. 

95  18  41 

«333 

93  33  33 

«396 

91  48  II 

•315 

90     2  34 

Q05 

21 

Sun 

W. 

Z06    9  49 

tjBo 

107  49  12 

■570 

109  28  48 

9S(X 

III     8  37 

•59^ 

Pollux 

W. 

55  46    4 

tSTo 

57  32  48 

9960 

59  19  46 

••51 

61     6  58 

9949 

Jupiter 

W. 

43  x8  59 

«306 

45     4  50 

M97 

46  50  54 

9987 

48  37  12 

9979 

Saturn 

E. 

57  44  12 

M»7 

55  57  54 

9981 

54  "  27 

9374 

52  24  50 

••89 

Antares 

E. 

81   10  52 

«5« 

79  23  50 

9t«B 

77  36  34 

•139 

75  49     5 

••31 

22 

Sun 

W. 

119  30  37 

•5W 

I2X    XI    33 

«505 

122  52  39 

•499 

124  33  54 

•493 

Pollux 

W. 

70     6   12 

taoo 

7X  54  39 

9x93 

73  43  17 

9X86 

75  32     6 

9180 

Jupiter 

W. 

57  31  50 

tn« 

59  19  21 

9931 

61     7     2 

9934 

62  54  54 

«u8  ' 

Regulus 

W. 

33     8     6 

919* 

34  56  46 

9184 

36  45  38 

9177 

38  34  40 

9170  1 

Saturn 

E. 

43  29  57 

«S0 

41  42  44 

9949 

39  55  29 

9149 

38     8  14 

•M9 

Antares 

E. 

66  48  34 

9x91 

64  59  53 

«84 

63   IX      I 

9177 

61  21  59 

nf 

a  Aquila 

E. 

116  23*  38 

3087 

XI4  55  12 

30S4 

113  36     6 

3013 

III  56  22 

•899 

XVL 


MAY,  1896. 


89 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.  L. 

P.  L. 

P.  u 

P.  L. 

o§ 

Name  and  Direction 

Midnight. 

of 

XVh. 

of 

XVIIIh. 

of 

XXIh. 

of 

5« 

of  Object 

Dilf. 

Diff. 

Diff. 

Diie. 

•          »          w 

•         f        m 

e         t 

w 

•         t         m 

lO 

0  Aquilse 

W. 

87  51  50 

3707 

89     8  30 

3699 

90    25 

18 

3C93 

91   42    12 

3688 

Fomalhaut 

W. 

62    10      2 

3397 

63  32  22 

3380 

64  55 

I 

3365 

66  17  57 

3330 

Mars 

w. 

38   46    51 

33« 

40  II     0 

3894 

41  35 

18 

3388 

42  59  44 

3380 

Sun 

E. 

20  53  43 

3310 

19  33  30 

35*5 

18  13 

33 

3543 

16  53  56 

3565 

H 

Sun 

W. 

as  35  14 

3x88 

27     I  37 

3170 

28  28 

22 

3154 

29  55  26 

3x38 

Pollui 

E. 

31  52  43 

V9* 

30  18     4 

3787 

28  43 

19 

278a 

27     8  27 

3778 

Jupiter 

E. 

43  10  36 

3809 

41  36  20 

3801 

40     I 

54 

•793 

38  27  17 

9783 

Regulus 

E. 

68  37  18 

9760 

67     I  57 

•750 

65  26 

24 

3743 

63  50  40 

•734 

15 

Sun 

W. 

37  15     9 

307X 

38  43  54 

3058 

40  12 

55 

3046 

41  42  II 

y>34 

Jupiter 

E. 

30  31  25 

•74s 

28  55  41 

•734 

27  19 

46 

3735 

25  43  40 

8717 

Regulus 

E. 

55  49     7 

2669 

54  12  13 

3681 

52  35 

7 

3673 

50  57  49 

8668 

Spica 

£. 

109   51    22 

2693 

108  14  32 

•683 

106  37 

29 

8674 

105    0  14 

•665 

16 

Sun 

W. 

49  "     7 

•977 

50  42  49 

•965 

52  13 

46 

•954 

53  44  57 

9M8 

Regulus 

E. 

42  48  13 

a6i6 

41     9  40 

3607 

39  30 

55 

2598 

37  51  57 

3388 

Spica 

E. 

96  50  56 

a6x8 

95  12  26 

96x0 

93  33 

44 

9600 

91  54  49 

•591 

17 

Sun 

W. 

61  24  24 

«886 

62  57     I 

•^75 

64  29 

52 

•864 

66     2  57 

«B5« 

Spica 

E. 

83  36  55 

2S4S 

81  56  40 

•53« 

80  16 

II 

8S2^ 

78  35  28 

83X8 

Saturn 

E. 

105  52     0 

•353 

X04  12     3 

•544 

102  31 

51 

•534 

zoo  51  25 

8334 

18 

Sun 

W. 

73  52     3 

•796 

75  26  36 

•785 

77     I 

H 

•774 

78  36  26 

8768 

Spica 

E. 

70    8  26 

346a 

68  26  19 

349X 

66  43 

57 

344X 

65      Z   21 

•4SX 

Saturn 

E. 

92  25  40 

•47a 

90  43  48 

3469 

89     I 

41 

345a 

87    19   20 

3448 

19 

Sun 

W. 

86  35  23 

9706 

88  II  55 

•695 

89  48 

42 

•6B4 

91    25   44 

3673 

Spica 

E. 

56  24  44 

2380 

54  40  41 

«370 

52  56 

23 

3360 

51    "    51 

•330 

Saturn 

E. 

78  44     I 

3393 

77    0  15 

3383 

75  16 

15 

•373 

73  32     1 

8363 

Antares 

E. 

102  16  45 

3376 

100  32  36 

9366 

98  48 

13 

•355 

97     3  34 

3346 

20 

Sun 

W. 

99  34  32 

3619 

loi   13     I 

3610 

102  51 

43 

•599 

104  30  39 

8389 

Pollux 

W. 

48  41  36 

33XX 

50  27  20 

3300 

5«  »3 

20 

3389 

53  59  35 

8380 

Jupiter 

W. 

36  17  56 

1345 

38     2  50 

•335 

39  47 

59 

8385 

41  33  22 

•3x3 

Spica 

E. 

42  25  34 

3301 

40  39  36 

3393 

38  53 

25 

8383 

37     7    0 

3374 

Saturn 

E. 

64  47  31 

8319 

63     I  59 

33x1 

61   16 

15 

3302 

59  30  19 

3295 

Antares 

E. 

88  16  42 

3396 

86  30  36 

3385 

84  44 

15 

8376 

82  57  40 

3367 

21 

Sun 

W. 

1x2  48  38 

•543 

114  28  51 

•535 

116     9 

15 

3587 

"7  49  51 

3380 

Pollux 

W. 

62  54  23 

••33 

64  42     2 

3335 

66  29 

53 

88X6 

68  17  57 

3808 

Jupiter 

W. 

50  23  43 

3370 

52  10  27 

3363 

53  57 

23 

••53 

55  44  31 

3346 

Saturn 

E. 

50  38     5 

••64 

48  51   12 

••59 

47     4 

12 

9336 

45  17     7 

8358 

Antares 

E. 

74     I  24 

3333 

72  13  30 

83X4 

70  25 

23 

8906 

68  37     4 

8X98 

22 

Sun 

W. 

126  15  17 

3487 

127  56  48 

3483 

129  38 

26 

•478 

131  20  10 

•474 

Pollux 

W. 

77  21     4 

•X73 

79  10  12 

3x68 

80  59 

28 

8I63 

82  48  53 

•X57 

Jupiter 

W. 

64  42  55 

33X1 

66  31     6 

8306 

68  19 

25 

70    7  53 

3x95 

Regulus 

W. 

40  23  52 

3X6} 

42  13  13 

3X59 

44     2 

43 

8X53 

45  52  21 

8x48 

Saturn 

E. 

36  21     0 

••53 

34  33  51 

3258 

32  46 

49 

v6i 

30  59  58 

8376 

Antares 

E. 

59  32  46 

3x64 

57  43  24 

•159 

55  53 

54 

•X53 

54    4  16 

S149 

a  Aquilas 

E. 

zio  26    3 

3969 

108  55  12 

3946 

107  23 

51 

8925 

105  52     4 

•906 

90 
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XVII. 


a3 


M 


«5 


86 


a? 


a8 


.  a9 


30 


3« 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


Name  and  Directioo 
of  Object 


Pollux 

JUPITBS 

Regulos 
As  tares 
aAqoilae 

Pollux 

J  U  PITER 

Regains 
a  Aqailae 

JUPITBR 

Regulos 
a  Aquilx 
Fomalhaut 

Regulus 
Spica 
a  Aquil2 
Fomalhaut 

Spica 

Saturn 

Fomalhaut 


Spica 

Saturn 

Fomalhaut 

aPegasi 

Mars 

Spica 

Saturn 

Antares 

Fomalhaut 

«  Pegasi 

Mars 

Spica 
Saturn 
Ad  tares 
o  Pegasi 
Maks 
a  Arietis 

Spica 
Saturn 
Ad  tares 
Mars 
«  Arietis 
Sun 


W. 
W. 
E. 
E. 

W. 
W. 
W. 
E. 

W. 
W. 
E. 
E. 

W. 
W. 
E. 
E. 

W. 
W, 
E. 
E. 

W. 
W. 
E. 
E. 
E. 

W. 
W. 
W. 
E. 
E. 
E. 

W. 
W. 
W. 
E. 
E. 
E. 

W. 
W. 
W. 
E. 
E. 
E. 


Noon. 


84  38  25 

71  56  28 

47  4a     7 

52  14  31 
104  19  53 

99  17  54 
86  28  15 

62  23  21 

91  52  46 

lOI      I     4 

77    5  41 

79  22  30 

103  57  26 

91  42    4 

37  41  38 
67     9  28 

90  22  39 

52  4  1 
31  6  34 
76  59  45 
98  41  52 

66     7  59 

44  55  56 

64     I  24 

85  15  40 
96  18  54 

79  49  24 
58  30  30 
33  55  48 
51  40  42 

72  12  33 


P.L. 

of 

Diff. 


83 

24 

H 

93 

6 

29 

71 

43 

48 

47 

13 

21 

59 

38 

39 

70 

54 

7 

100 

53 

57 

105 

59 

44 

84 

34 

34 

60 

7 

5 

5S  48 

18 

8S 

3 

30 

121 

58 

34 

1153 

ngo 
ai44 

«45 


tlS4 

«i7i 
S194 


ti86 
ai38 
tf67 
M^i 

ti87 
S194 

yH4 
«4fl7 

«74 

«3»l 
t6oi 

esSi 

«779 
«5«3 
«635 

tjto 
t536 
SJOtf 

JOS* 

«r33 
1770 

a643 

9660 

«9«3 

866t> 

305* 

S«35 


Illb 


86  28    4 

73  45  10 

49  31  59 

50  24  39 

102  47  20 

loi     8  2 

88  17  26 

64  13  43 
90  18  45 

102  49  53 

78  55  42 

77  49  29 

102  15  24 

93  30  51 

39  30  14 

65  40  10 

88  41  22 

53  50  38 

32  50  34 

75  20  52 

97  o  5 

67  51  57 

46  38  46 

62  26  28 

83  36  22 

94  40  46 

81  30  23 
60  10  53 

35  36  50 

50  "  33 

70  36  37 

81  49  7 

94  44  25 

73  21  22 

48  51  20 

58  6  45 

69  22  5 

99  16  23 


107 
86 
61 

57 
^6 

120 


34 

9 

42 

19 
28 

31 


49 

23 

13 
12 

45 

5 


P.L. 

of 

Diff. 


SX48 
ai86 

«I39 
S140 

aB74 

n33 

stTo 
3ta4 
aBxi 

tigo 


«4^ 
S196 


3076 
•507 


1619 
1487 


«44« 


•651 
•551 


«753 


•ers 

«657 

•931 


«799 

307* 
sao2 

S148 


Vlh. 


88   17  50 

75  33  58 
51  21   58 

48  34  41 

10 1  14  28 

102  58  II 
90     6  38 

66  4     6 

88  44  44 

104  38  36 

80  45  37 

76  16  47 
100  33  22 

95  19  24 

41  18  38 

64  II  34 

87  o  18 

55  36  56 
34  34  34 

73  42  23 

95  18  33 

69  35  34 
48  21  21 

60  52  8 

81  57  27 
93  3  o 

83  10  58 

61  50  56 

37  17  29 
48  43  18 

69  I  8 

80  14  23 

96  21  58 

74  58  35 
50  28  57 

56  35  24 

67  50  26 

97  39  II 

109  9  34 

87  43  52 
63  17  2 

55  50  27 

84  54  20 
"9  3  54 


P.L 

of 

Dift 


«H5 
2183 
1136 
3136 
9861 

«I34 

S171 

t8ai 

CX9I 

«M7 


ifH 


taxi 

3«M 
«5«7 


«3«5 

•638 

■499 

«4M 

«454 

fl6x7 
•667 

•MS 


«775 


1677 
9691 

•674 
S692 


«8i4 
■79S 

3087 

*«: 

3l6« 


IX«". 


90  7  41 

77  22  51 

53  12     2 

46  44  37 
99  41   19 

104  48  19 

91  55  49 
67  54  28 
87  10  44 

106  27  12 

82  35  25 
74  44  26 
98  51  21 

97  7  44 
43  6  49 

62  43  42 
85  19  28 

57  22  56 

36  18  30 

72  4  20 

93  37  18 

71  18  49 

50  3  39 

59  18  26 

80  18  55 

91  25  36 

84  51  II 

63  30  38 
38  57  45 

47  15  59 
67  26     8 

78  40     2 

97  59  9 
76  35  27 

52     6   12 

55  4  37 
b6  19     9 

96     2  21 

"o  43  59 
89   18     2 

64  51  32 

54  22     2 

83  20  14 
117  37     1 


P.  L. 

of 

Diff. 


«4i 
«i8o 

MM 

««33 


M34 

SX79 
aiS5 


W53 
99x6 

ttis 
3x55 


nxs 
9389 

asxi 

*4y> 

«4^ 


\ 


•5«i 


ns8 
3193 


«707  . 


3001 
•9B7 


4Bf7 
••14 


XVIII, 


MAY,  1896. 


91 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


I  5 


23 


^4 


as 


a6 


27 


28 


29 


30 


31 


Name  and  Direction 
of  Object 


Pollux  W. 

Jupiter  W. 

Regulua  W. 

Antares  E . 

o  Aquilse  £  • 

Pollux  W. 

Jupiter  W. 

Reguius  W. 

a  Aquilae  £  • 

Jupiter  W. 

Reguius  W. 

a  Aquilx  E  . 

Fonialhaut  £ . 

Reguius  W. 

Spica  W. 

a  Aquilae  £  . 

Fomalhaut  £  . 

Spica  W. 

Saturn  W. 

Fomalhaut  E . 

a  Pegasi  £  . 

Spica  W. 

Saturn  W. 

Fomalhaut  £ . 

a  Pegasi  E  . 

Mars  £ . 

Spica  W. 

Saturn  W. 

Antares  W. 

Fomalhaut  £  . 

a  Pegasi  E  • 

Mars  £ . 

Spica  W. 

Saturn  W. 

Antares  W. 

o  Pegasi  E  . 

Mars  £  . 

a  Arietis  E  . 

Spica  W. 

Saturn  *  W. 

Antares  W. 

Mars  E  . 

a  Arietia  £  . 

Sun  £ . 


Midnight. 


91  57  37 
79  "  49 
55  2  II 
44  54  a8 
98  7  56 

Z06  38  26 

93  44  58 
69  44  49 

85  36  48 

108  15  39 

84  25  4 
73  12  28 

97  9  24 

98  55  49 

44  54  46 
61  16  39 

83  38  54 
59  8  37 

38  2  20 
70  26  44 
91  56  20 

73  I  41 

51  45  39 

57  45  25 
78  40  48 

89  48  34 

86  31  o 
65  9  58 
40  37  38 

45  49  41 

65  51  37 

77  6  5 

99  35  59 

78  II  57 
53  43  5 
53  34  26 
64  48  15 

94  25  53 

112  18     5 

90  51  54 

66  25  42 

52  53  58 
81  46  28 

116    ID   29 


P.L. 

of 

Diff. 


ai39 
«77 
«I30 

SIJO 

•B41 

ti36 

««74 
9xa6 

9839 


ti59 
8937 
«47« 

s»s 

3230 
S198 
SS40. 

«396 

1680 

95M 

S44S 
1480 
S900 

a653 
8701 

•577 

8574 
3«*7 

•M 
V09 


3Q50 
t983 

9831 
S84S 
2838 
3120 
2B46 
3194 


xv»>. 


93  47  37 
81     o  51 

56  52  24 

43  4  15 
96  34  21 

108  28  30 

95  34  5 
71  35  8 
84     2  58 

xio    3  57 
86  14  34 

71  40  56 
95  27  31 

100  43  39 
46  42  29 

59  50  27 
81  58  37 

60  53  58 

39  46  I 
68  49  37 
90  15  40 

74  44  II 
53  27  20 

56  13     6 

77  3  5 
88  II  55 

88  10  26 
66  48  58 
42  17     8 

44  24  27 
64  17  36 

75  32  31 

loi  12  27 

79  48  7 

55  19  37 

52     4  51 

63  17  43 

92  49  46 


P.L. 

of 

Diff. 


113 

92 

67 

51 
80 

114 


51 

25 

59 
26 

13 

44 


53 

27 

34 

13 
o 

13 


M37 
2174 
9128 
9198 
l«S3 

9138 
9176 
9129 
9836 

92x3 

9165 

•961 

«477 

9936 
994X 

3«4S 
a554 

9340 
940s 


•S9S 

•4fi> 
■493 
3933 
•67a 
«7I7 

SS93 
96x2 

2S9X 
3304 
9B43 
9859 

«7«5 
«738 
2722 
3061 
3002 
«74X 

tB4S 
«8s6 

2842 

3137 
2861 

3209 


XVIII»>- 


95  37  40 
82  49  57 
58  42  41 
41  13  58 
95  o  36 

no  18  31 

97  23  9 
73  25  23 
82  29  17 

III  52  5 
88  3  55 
70  9  54 
93  45  45 

I02  31  Z3 

48  29  56 
58  25  II 

80  18  39 

62  38  59 
41  29  32 

67  13  o 

88  35  ao 

76  26  z8 

55  8  43 
54  41  31 
75  25  48 
86  35  38 

89  49  30 

68  27  36 

43  56  15 
43  o  20 
62  44  6 

73  59  20 

102  48  33 

81  23  56 

56  55  47 
50  35  54 
61  47  33 
91  14  o 

115  25  22 

93  58  42 

69  33  7 
49  58  48 
78  39  51 

1x3  x8  15 


P.L. 
of 

Diff. 


9135 
2173 

2f26 
9196 
9828 

9X4X 

9x78 
2x32 

9843 


2x72 

9986 

9482 

««47 
9951 

3393 
9369 

t3S5 
94XX 
9796 
tS9S 

>47e 

9307 

a97x 
2693 

«7SS 
2610 


3306 
9869 

9877 

«74X 
«753 
9738 
909s 


9736 

9839 
9B70 

«8)S 
S1S3 

9873 

3924 


XXlh- 


97  27  46 

84  39     5 

60  33     o 

39  23  39 
93  26  44 

XX2    8  27 

99  12  9 
75  15  34 
80  55  47 

113  40    2 

89  53  5 
68  39  24 

92    4    7 

X04  x8  31 

50  17     7 

57  o  54 

78  39     I 

64  23  39 
43  12  51 

65  36  55 
86  55  ao 

78  8  2 
56  49  46 
53  10  42 
73  48  57 

84  59  44 

91    28    XI 

70  5  53 
45  34  59 
41  37  25 

61  II     7 

72  26  32 

X04  24  19 
82  59  25 

58  31  36 

49  7  36 
60  17  45 

89  38  35 


zz6 

95 

71 
48 

77 

ZII 


58 

31 
6 

31 

7 

52 


34 
39 
23 
42 
o 

34 


P.L. 

of 

Diff. 


*XS4 
9x79 
9x43 
9x93 

9823 

«4S 

9X88 

««S4 

9833 


««79 
9014 
M9 


9S5t 
•9S5 


9491 


90x0 
97it 
«799 

«fc7 
•644 
*0M 
9434 
iB93 


1790 
97^ 

1799 
3116 


l»79 


3xa 
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JUNE,  1896. 


AT  GREENWICH  APPARENT  NOON. 


I 

I 

& 


Mon. 
Tues, 
Wed. 

Thur. 

Frid. 

Sat 

SC/N. 

Mon. 

Tue& 

Wed. 
Thur. 
Frid. 

Sat 

Mon. 

Tties. 
Wed. 
Thur. 

Frid. 
Sat 


Thur 

Fr.d. 

Sat. 


1 

2 


z 

a 

3 

4 

5 
6 

7 

8 


o 

I 

a 

3 

4 
5 

6 

7 

8 


19 

20 

ai 


Mon. 

>  % 

Tilt's. 

^3 

Wevl. 

^4 

-5 

JO 


*> 


WevL     j: 


THE  SUN^S 


Apparent 
Right  Atcension. 


h      m        t 

39  31-30 
43  37-31 
47  43-71 

SI  50-49 

55  57-62 
o    5.10 

4  12.88 

8  ao.96 

la  a9.3o 

16  37.89 
ao  46.69 
a4  55.68 

ag    4.84 

33  i4-»4 
37  2354 

41  33-03 

45  42  5-^ 
49  52-»6; 

54     1.76 

58  n.33 

a  ao.88 


6  6  3<X37 

^  10  39^77 

«>  14  49^»>9 

6  iS  5S  2S 

«>  ^3     7  34 

6  ^7   xcvi4 

6  31    24  v>> 

^  35  33  5- 

^  54  4:->5 

t  43  4«:'::5 


Diff.  tor 
I  Hoar. 


t 
0.24a 

0.259 

0.275 

0.290 
0.304 
ajx7 

0-330 
0.342 
0.353 

0.362 
0.371 

0.373 

0.3&4 
0.3S9 
0.3^ 

0.397 
0.300 

0^399 

0399 
0.398 
0^397 

0.500 
o^3^5 

0.350 
v^3-4 


Apparent 
Declination. 


Dtff.  tor 
I  Hoar. 


H 


N.aa  9  56.9 
aa  17  37.4 
aa  a4  54.5 

aa  31  48.3 
aa  38  18.4 
aa  44  a4.6 


M 
+  19.67 
18.70 

17.73 

+  16.75 
15.76 
14.76 


aa  50  7.0  +13.76 
aa  55  a5.4  |  12.76 
a3    o  19,5  j    11.75 


«3    4  49-3 

23    854.7 
a3  I  a  35.6 


+10.73 
9.71 
8.69 


23  15  51-9  +  7.^ 

a3  18  43.6  6.64 

a3  ai  ia5  5.61 

a3  a3  ia.8  +  4.58 

a3  24  5o.a  3.55 

a3  26    2.9  2.51 

a3  a6  50.S  +  1.4S 

23  27  14.0  +  0.45 

23  27  12,3  -  0.59 


23  26  45.9 

23  25  54  7 
23  24  3>  i^ 

23  ^2  5S  3 
23  JO  53.1 
23  18  '23  4 


—  1.62 
2.65 
3.e>$ 

-  4  >" 
6l-^ 


23  15  j.i.1    -  r  — 

23  I J  :.\4. 


4 


N  ^3    4  ::;i'>    -1-^  Si 


Semi- 
diameter. 


5  48.  a8 

5  48.14 
5  48.01 

5  47.88 

5  47.75 
5  47.63 

5  47.51 
5  47.40 
5  47.30 

5  47.20 
5  47.10 
5  4701 

5  46  93 
5  46.85 
5  46.78 

5  46.71 
5  46.65 

5  46.59 

5  46.54 
5  46^49 
5  46  44 

5  46  40 

5  46.3^ 
5  4^32 

5  40.::o 

5    4^  JO 

5  4«>'-4 

5  46..11 
5  4*^  -9 
5  4^-7 


15  40.10 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


68.45 
68.50 

68.55 

68.60 
6865 
68.69 

68.73 
68.76 

68.80 
68.83 

68.86 

68.88 

68.90 
68.92 
68.94 

68.95 
68.96 

68.97 

68.97 
6S.97 
68,97 

6S-96 

6^-vi5 
6^-94 

tvS.92 

O^  yO 

o>  >j 


o>-75 


Bqnationof 

Time, 

tob« 
Subtracted 

from 


Added  to 

Apparent 

Time. 


m        t 

a  ao.aa 
a  10.79 
a    0.98 

I  50.78 
z  40.24 
X  a9.35 

I  18.16 
X  6.67 
o  54.92 


L 


Sf  f  .* .  -  i  ^» 


•      •«    .  I  t      T*,*.'.S    »*SV  ..la     .C^    ATT    ^c^    ;. 


Diftfor 
I  Hoar. 


0.384 
O.40X 

0.417 

0.432 
0.446 
0.460 

0.473 
0.484 

0.495 


o  4a.9a  0.504 
o  30.71  0.513 
o  18.31      0.520 


5-74 


0.526 
o  6.96  0.531 
o  19.77      0.536 


0.539 
0.540 

0.54X 

0.541 

0.540 
OL538 

0.535 


o  3a.66 

o  45.6a 

0  58.60 

1  XX.60 
I  34.59 

«  37-54 

1  50-43 
a  3.24 

a  X5,96 

a  2S.57 

2  41.03 

2  53-34 


3  5-49  0.501 

3  174^  0.493 

3  Jvi.:^  0^144 

3  4-"^  0^4 


516 


.oifc*   *r« 
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93 


AT  GREENWICH  MEAN  NOON. 

1 

1 

1 

4 

8 

« 

M 

O 

1 

THE 

SUN'S 

Bqoatioa  of 

Time, 

to  be 

Added  to 

Diff.for 
I  Hoar. 

Sidereal 

Time, 

or 

Right  Atcensioo 

of 

Moan  Son. 

Apparent 
Right  Aaceosion. 

Diff.  for 
1  Hoar. 

Apparent 
Declination. 

X>iff.for 
1  Uoor. 

Snbtractod 

from 
MoanTimo. 

1 
1 

Mon. 

Tues. 

Wed. 

I 

2 

3 

h     m        t 

4  39  3170 
4  43  37-68 
4  47  4406 

• 
10.241 

10.257 

XO.273 

•       $        1* 
N.22      9    57.7 
22    17    38.0 
22    24   55.2 

m 
419.66 
X8.69 
17.72 

n       • 
2   20.20 

2    10.78 

2      0.96 

■ 

0.384 
a40X 

0.417 

h      n        • 

4  4»  5»-90 
4  45  4846 
4  49  4Soa 

Thur. 

Frid. 

Sat. 

4 

5 
6 

4  51  50.81 

4  55  57.91 

5  0    5.35 

xa289 
10.303 

10-3x7 

22    31    48.8 
22   38    18.8 
22   44   25.0 

+16.74 
15.76 
14.76 

X  50.77 

I    40.22 
I    29.34 

0.432 
0.446 
0.459 

4  53  4»S8 

4  57  3814 

5  »  34-69 

SUN. 

Mon. 

Tues. 

7 
8 

9 

5    4  13." 
5    8  21.15 

5  12  29.46 

ia329 
xa34X 

10.35* 

22  50      7.4 

22  55  25.6 

23  0    19.6 

+13.76 
X2.76 
XX.75 

I    X8.I5 

I     6.66 
0  54.91 

0.472 

0.484 
0.495 

5    5  3iaj 
5    9  27-81 
5  13  34-37 

Wed. 
Thur. 
.  Frid. 

lO 

II 

12 

5  16  38.01 
5  20  46.78 

5  24  55.74 

10.361 
ia369 

XO.377 

23    4  49.4 
23     8  54.8 

23  12  35.6 

+10.73 
9.71 
8.69 

0  42.92 
0  30.71 
0  18.31 

0.504 

0.513 
0.520 

5  17  20.93 

5  ai  17-49 
5  25  »4-04 

Sat. 

.  SUN. 
,  Mon. 

13 
15 

5  29    4.86 
5  33  14.12 
5  37  23.49 

X0.383 
XO.388 
10.392 

23  15  51.9 
23  18  43.6 
23  21  10.5 

-«•   7.67 
6.64 

5.6X 

0    5.74 

0.526 

0.531 
0.535 

5  39  10.60 

5  33    7- 16 
5  37    3-7« 

0    6.96 
0  19.77 

Tues. 

.  Wed. 

Thur. 

i6 

17 
i8 

5  41  32.94 
5  45  42.45 
5  49  51.99 

10.395 
XO.397 
10.398 

23  23  12.8 
23  24  50.2 
23  26    2.9 

3-55 

2.5X 

0  32.66 
0  45.61 
0  58.60 

0.538 
0.540 
0.54X 

5  41     0.28 

5  44  5684 
5  48  53-40 

:  Frid. 
Sat. 

SUN. 

19 

20 
21 

5  54     1.55 

5  58  11.09 

6  2  20.60 

X0.398 

10.397 
X0.395 

23  26  50.8 
23  27  14.0 
23  27  12.3 

+  X.48 
+  0.45 
-  a58 

I  11.59 
X  24.57 
I  37.53 

0.54X 
0.540 

0.538 

5  5a  49-96 

5  56  46-59 

6  0  43.07 

\  Mon. 

Tues. 

:  Wed. 

22 

23 

24 

6    6  30.05 
6  10  39.42 
6  14  48.69 

10.39a 
10.388 
10.384 

23  26  45.9 
23  25  54.8 
23  24  39.0 

-  X.61 
2.64 
3.67 

1  50.42 

2  323 
2  15-94 

0.535 
0.532 

0.527 

6    4  39.63 
6    8  36.19 
6  12  32.75 

Thur. 
'  Frid. 

Sat. 

1 

25 
26 

27 

6  18  57.85 
6  23     6.88 
6  27  15.75 

10.379 
10.373 

10.366 

23  22  58.5 
23  20  53.4 
23  18  23.7 

-  4.70 

5.73 
6.75 

2  28.55 
2  41.01 

2  53.32 

a522 
a5i6 

0.509 

6  16  29.31 
6  20  25.87 
6  24  22.43 

SUN. 

Mon. 

Tues. 

28 
29 

30 

6  31  24.45 
6  35  32.96 
6  39  41.25 

10.358 
10.350 
10.341 

23  15  29.5 
23  12  10.8 

23    8  27.8 

-  7.77 
8.78 

9.80 

3     5.46 
3  17.41 
3  29.15 

0.502 

0.494 
^484 

6  28  18.98 

6  32  15-54 
6  36  12.10 

Wed. 

1 

31 

6  43  49.32 

10.331 

N.23     4  20.5 

-10.81 

3  40.66 

1 

0.474 

6  40    8.66 

Note.— T 
T 

lie  se 

'he  si| 
inert 

midiameter  for  mea 
{n  +  prefixed  to  th 
lastDK;  the  sign  —  ii 

n  noon  may 
e  hourly  ch 
idicatea  tha 

be  assumed  the  same  as  that  foi 
ange  of  derlination  indicates  thi 
t  north  declinations  are  decreasi 

r  apparent  nooi 
»t  north  declin 

ationt  are 

Die.  for  1  Hear, 

+9*8565. 
(Tabl.  III.) 
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Ill 


AT  GREENWICH  MEAN  NOON. 


i 

I 


i 

> 
I 

Q 


THE  SUN'S 


TRUB  LONGITUDB. 


Dtff.  for 
X  Hour. 


LATITUDE. 


Logarithm 

of  the 

Radins  Vector 

of  the 

Earth. 


Diff.for 
X  Hour. 


Mean  Tim* 

of 

Sidereal  Nooo. 


I 

a 
3 

4 

5 
6 

7 

8 

9 

xo 
II 

13 

»3 
H 
15 

i6 

17 

i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 


53 
54 
55 

56 
57 
58 

59 
60 

61 

62 
63 

64 

65 
66 

67 

68 

69 
70 

71 
72 

73 

74 

75 
76 

77 
78 

79 

80 

81 
82 


31   183 


71  25  52.9 

72  23  19.2 

73  20  44.9 

74  18  10.0 

75  15  34^4 

76  12  58.4 

77  10  21.6 

78  7  44-3 

79  5  6.3 

80  2  27.7 

80  59  48.5 

81  57  8.4 

82  54  27.7 

83  51  46.3 

84  49  4.0 

85  46  21.0 

86  43  37.2 

87  40  52,7 

88  38  7.4 

89  35  21.4 

90  32  34.8 

91  29  47.6 

92  26  59.9 

93  24  11.8 

94  21  23.3 

95  18  34.6 

96  15  45-9 

97  12  57.0 

98  10  8.1 

99  7  194 
100  4  3a8 


25  23.8 
22  50.0 
20  15.5 

17  40.4 
15  4.6 
12  28.2 

9  512 
7  13.8 
4  35-7 

I  56.9 

59  17.5 
56  37-2 

53  56-3 
51  14-7 
48  32.2 

45  490 

43  51 
40  20. 4 

37  34-9 
34  48.7 
32  1.9 


29 
26 

23 


14-5 
26.6 

38.3 


20  49.6 

18  0.7 

15  11-9 

12  22.8 

9  33-7 

6  44.8 

3  56.0 


143.61 
143.58 
143-56 

X43.53 
143.51 
143.48 

143-46 

143.43 
X43.40 

143.38 

143.35 
143-32 

143- »9 
143.26 


—  0.20 

—  0.07 
+  0.07 

+  0.20 
0.31 
0.39 

•4-  0.46 
0.50 
0.50 

+  0.48 
0.43 

0.35 

+  0.25 
+  0.13 


I 


143.22 

0.00 

143.19 
X43.I6 

143.13 

-0.13 

0.27 

0.38 

143.10 

143.07 
143.04 

—  0.49 
0.57 

0.62 

143.02 
143.00 
142.99 

—  0.64 

0.63 

0.59 

142.98 
142.97 
142.96 

-0.53 
0.44 

0.33 

142.96 
142.97 
142.97 

—  0.20 

—  0.07 

+  0.07 

142.9S 

+  0.20 

0.0062400 
0.0063029 
0.0063642 

0.0064235 

0.00648IO 
0.0065362 

0.0065894 
0.0066401 
0.0066884 

0.0067342 

0.0067775 

0.0068182 

0.0068565 
0.0068922 
0.0069256 

0.0069566 
0.0069854 
0.0070123 

0.0070369 
0.0070598 
0.0070810 

0.0071005 
0.0071184 
0.0071348 

0.0071500 
0.0071636 

0.0071757 

0.007 1 S64 

0.0071957 

0.0072031 
0.0072090 


+26.5 
25.8 

25.x 
+24.3 

23-5 

22.6 

+21.6 
20.6 
19.6 

+18.6 

17.5 
16.5 

+15.4 
14-4 
13.4 

+12.5 
II. 6 
10.7 

4-  9-9 
9.2 

8.5 

4-  7-8 
7.» 
6.5 

4-  6.0 

5-4 

4-7 

+  4-1 

3-5 

2.8 

4-  2.1 


Mots. — The  nambert  in  cclun.n  k  corrcsp'sad  to  the  true  oqvinoi  of  the  date;  in  column  A'  to  the  mean 
•qoinox  of  Janu^r)  i*a. 


h  n   t 

9  14  58.36 
9  "  2.45 
9  7  6.54 

9  3  10.63 

8  59  14.72 
8  55  18.80 

8  51  22.89 
8  47  26.98 

8  43  31.07 

8  39  35.15 
8  35  3924 
8  31  43-33 

8  27  47.41 
8  23  51.50 
8  19  55.59 

8  15  59.68 
8  12  3.76 
8  8  7.85 

8  4  11-94 
8  o  16.02 

7  56  20.H 

7  52  24.20 
7  48  28.29 

7  44  32.37 

7  40  36.46 
7  36  40.55 
7  32  44-64 

7  28  48.72 
7  24  52,81 
7  20  56.90 


17  17  0.98 


Diff.  for  X  Hoar, 
-9'.8296. 
Table  IL) 
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GREENWICH  MEAN  TIME. 


THE  MOON'S 


4 

a 

o 

•9 


ft 
Q 


I 
2 

3 

4 

5 
6 

7 

8 


lO 

II 

12 

13 

IS 

i6 

17 
i8 

19 

20 

21 

22 
23 

24 

25 
26 

27 

28 
29 

30 

3X 


SEMIDIAMBTBR. 


Noon* 


5 

4 


4 
4 


8.1 

590 
52-5 

48.8 
47.8 

49-4 


53-3 
59.2 

5     6.5 


5  14-9 

5  23.7 

5  32.4 

5  40.8 

5  48.5 

5  55-4 


6 
6 
6 


6 
6 

5 

5 
5 
5 

5 
5 
4 


HORIZONTAL  PARALLAX. 


1-4 
6.4 

10.4 


6  13.2 
6  14.4 
6  13.6 


10.7 

5-5 
58.0 

48.7 
38.0 
26.9 

16. 1 
6.3 

58.3 


Midnight 


14  52.5 


3-3 

55-4 
4  50.3 


4 
4 


4 
5 


5 
5 
5 

5 
5 
5 

6 
6 
6 

6 
6 
6 

6 
6 

5 


47-9 
48.3 

56.1 

2.7 

10.6 

19.2 
28.1 
36.6 

44-7 
52.0 

58.S 

4.0 

8.6 

12.0 

14.0 
14.2 
12.5 

8.4 

2.0 

53-6 


Noon. 


5  43-5 

5  32.5 

5  21.4 

5  II.O 

5  2.0 

4  5S-I 


14  50.6 


55  26.0 
54  52.7 
54  28.7 

54  150 
54  "-4 
54  173 

54  31-8 

54  53-5 

55  20.5 

55  510 

56  23.2 

56  55-3 

57  26.0 

57  54-3 

58  19-6 

58  417 

59  03 
59  150 

59  25.0 

59  29.4 
59  26.7 

59  161 
58  56.9 
58  29.4 

57  55.1 
57  16.0 

56  35- 1 

55  55-3 
55  19-4 
54  49-9 

54  28.8 


Diff.for 
I  Hoar. 


-1.56 
1.20 
0.78 

-0.36 
+0.05 

0.43 

+0.76 
X.02 

z.ai 

4-X.32 

1-35 
1.31 

+1.23 
1. 12 
0.99 

+0.85 
0.70 
0.52 

+0.30 
40.04 
-0.27 

-0.62 
0.98 
X.30 

-1-54 
X.68 

X.70 

-1.59 
X.38 

1.06 
-0.69 


Midnight 


55    8.3 

54  39-4 
54  20.6 

54  "9 
54  132 
54  23.6 

• 

54  419 

55  6.4 

55  35-4 

56  7.0 

56  39-4 

57  IO-9 

57  405 

58  7.4 
58  31.1 

58  Si-S 

59  8.2 
59  20.7 

59  28.0 
59  29.0 
59  22.5 

59    7.6 

58  44.1 

58  13.0 

57  36.0 
56  55-6 
56  14-9 

55  36.7 
55  3-7 
54  38.2 

54  21.7 


DiiLffor 
I  Hour. 


UPPER  TRANSIT. 


Meridian  of 
Greenwich. 


-1.39 
i.oo 

0.57 

-0.15 

+0.25 

a6o 

+0.90 
1.13 
X.27 

+1.34 

1-34 
1.28 

4-1.18 
1.05 
a92 

40.78 
0.61 
0.42 

40.18 

-0.11 

0.44 

—0.80 
1.15 
1-43 

-1.63 
1.70 
X.66 

-1.50 

1-23 

0.88 
-0.48 


h       m 

17  22.7 

18  3.6 

18  43.0 

19  22.1 

20  2.1 

20  44.0 

21  29.0 

22  17.7 

23  10. 1 

6 

o    5.7 

X       2.8 

X  59-4 

2  540 

3  45-9 

4  35-4 

5  23.3 

6  10.9 

6  59.6 

7  50- 8 

8  45-3 

9  43-6 

10  44.5 

11  45-8 

12  44.9 

13  39-9 

14  30.1 

15  16.0 

15  58.5 

16  38.8 

17  18.2 


DiflP.  for 
I  Hoor. 


B 

1-75 
1.66 

1.63 

1.64 
1.70 
X.81 

x-95 

2.11 
2.26 


2.36 

2.38 

«-33 
2.22 

2.1 1 

2.02 
X.98 
2.00 

2.07 
2.20 

2.35 

2.49 
2.56 

2.53 

a.  39 
2.X9 
2.00 

1.83 
Z.72 
Z.65 

1.64 


AGE. 


Noon. 

d 
19.7 

20.7 

21.7 

22.7 

237 
24.7 

257 
26.7 

27.7 

28.7 
O.I 
I.I 

2.1 

31 

4.1 
51 

6.1 
71 

8.x 

9.1 

10. 1 

II. I 
12.1 
13.1 

14.1 

151 
16.X 

17.X 
18. 1 
19. 1 

20.  X 
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V. 


GREENWICH   MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Right 
Ascension. 


Diff.  for 
I  Minute. 


Declination. 


Diff.  for 
I  Minote. 


Hoar. 


Right 
Ascension. 


Diff.  for 
iMinate. 


Declination. 


Diff.  for 
X  Minote. 


O 

z 

a 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 

14 

X5 
i6 

17 
i8 

19 

20 
22 
22 

a3 


o 

I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

zz 

12 

X3 

15 

z6 

17 
z8 

19 

20 
2Z 
28 

a3 


MONDAY  z. 


WEDNESDAY  3. 


h  m 
21  34 
2Z  36 
2Z  38 
2Z  40 
2Z  42 

21  43 

2X  45 

ai  47 

21  49 

2Z  $1 

«i  53 
2Z  55 

ai  57 

M  59 

22  z 

22  2 

22  4 
22  6 
22  8 
22  ZO 
22  Z2 
22  Z4 
22  Z6 
22  Z7 


■ 

• 

V 

.             m 

14.76 

1.95^6 

S.I5 

4  39.9 

ZI.98 

1.9508 

14 

52    Z2.I 

8.86 

t.94SS 

14 

39  41.3 

5-4X 

I.9396 

14  27   7.7 

Z.62 

X.934X 

H 

14  3Z.2 

57.50 

X.9SB7 

14 

z  5Z.9 

53-06 

x.gsM 

13  49     9.8 

48.30 

1.9x81 

X3 

36  25.  z 

43.23 

x.9xtf 

X3 

23  37.8 

37.84 

i»9077 

X3 

ZO  48.0 

32.15 

t'Vm 

Z2 

57  55.7 

26.  z6 

uBg77 

Z2 

45     i.o 

Z9.87 

1.8998 

12 

32    3.9 

Z3.29 

1.8880 

Z2 

X9    4.5 

6.43 

X.8833 

12 

6    2.9 

59.29 

X.8787 

11 

52  59.x 

51.87 

1.8741 

ZZ 

39  53.2 

44-18 

t.869S 

ZZ 

26  45.2 

36. 2Z 

X.8690 

ZZ 

X3  35.2 

27.98 

x.86o8 

ZZ 

0  23.2 

19.50 

x.8s66 

ZO 

47     9.3 

ZO.77 

i.8sa4 

ZO 

33  53.6 

Z.79 

l.84ftl 

ZO 

20  36.  z 

53.56 

1.844a 

S.ZO 

7  z6.8 

TUESDAY  a. 


22  Z9  43.  ZO 

22  2Z  33.4Z 
22  23  23.49 
22  25  Z3.34 

22  27  2.97 
22  28  52.39 
22  30  4Z.6O 
22  32  30.60 
22  34  Z9.4Z 
22  36   8.02 

22  37  56.44 
22  39  44.68 

22  41  32.74 
22  43  20.62 
22  45  8.33 
22  46  55.88 
22  48  43.27 
22  50  30.50 

22  52  17. 58 

22  54  4.5X 
22  55  51.3X 
22  57  37.97 

22  59  24.49 

23  I  10.89 

23  2    57.17 


.8404 
•8306 
.8saB 

.8190 

.8«S4 

8ax9 
•8x84 
.8xsx 
.8xx8 
.80O6 
.8095 
.8oa5 


•7986 
-7»8 
•79n 
•78Q1 

•74S4 

.78x1 

.7788 

•77^ 

774S 

77*3 

7703 


S. 


53 
40 

27 

X3 
o 

8  46 

8  33 
8  19 

8    6 


9 
9 
9 
9 
9 


7 

7 

7 

7 
6 

6 

6 

6 

6 

5 

5 

5 
5 

4 
4 
4 


52 
39 

25 
11 

58 
44 
30 

X7 
3 

49 

35 
22 

8 

54 
40 

27 


55-7 

33.0 

8.8 

43.0 

X5.7 

46.9 
16.7 

45-2 
12.4 

38.3 

3.0 

26.5 

48.9 
10.2 

30.5 

49.8 

8.2 

25.7 

42.3 

58.1 

13.2 

27.5 
41.2 

54.2 

6.6 


0t 

ia.438 
Z8.488 

xt.537 
M.584 

Z3.63Z 
xa.G78 
M.7a3 
xa.767 
Z3.809 
xa.8sz 
xa.893 
xa.93a 

xa.97x 
XS.008 

IS.04S 
XS.08X 
zS.xx6 
13.X50 
13.183 
zs.az6 
X3.a47 
X3.a77 
13.307 
«3.337 


13.363 
13.391 
13.4x7 
X3.443 
XS.468 
X3.493 

13.5x4 
XS.536 

X3.557 
X3.578 
X3.598 
X3.617 

X3.638 
13.653 
X3.670 
X3.686 
XS.70X 
XS.7X6 
X3.730 
XS.743 
X3.755 
X3.767 
X3.778 
X3.7e8 

13.797 


o 

I 

2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

X3 

X4 

X5 
16 

17 
18 

X9 

20 

21 
22 

23 


O 

I 
2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

14 

X5 
16 

17 
18 

X9 
20 

21 

22 

23 

24 


h 
23 
23 
23 
23 


m 

2 

4 
6 

8 


23  10 
23  II 
23  13 
23  15 

23  17 
23  18 

23  20 

23  22 

23  24 

23  25 

23  27 
23  29 

23  3X 
23  32 

23  34 
23  36 
23  38 
23  39 
23  4X 
23  43 


a 

57.  X7 

43.33 
29.38 

X5.32 

1. 16 

46.90 

32.55 
18. 1 1 

3.59 
48.98 

34.30 

X9.56 

4.75 
49.88 

34.96 
19.98 

4-96 
49.90 
34.81 
19.68 

4.52 

49-35 
34.16 

18.96 


a 
Z.7703 

s. 

0 
4 

27     6.6 

X.7684 

4 

13  18.5 

X.7666 

3 

59  29.9 

X.7648 

3 

45  40.7 

x.763« 

3 

31  51-X 

X.76X6 

3 

18     i.i 

X.760X 

3 

4  10.8 

X.7586 

2 

50  20.2 

x.757a 

2 

36  29.3 

X.7559 

2 

22  38.1 

X.7548 

2 

8  46.7 

X.7537 

I 

54  55.2 

x.73«7 

I 

41     3.6 

X.75X7 

I 

27  11.9 

X.7508 

1 

13  20.2 

1.7500 

0 

59  28.4 

X.7493 

0 

45  36.7 

1.7487 

0 

31  45.1 

X.7481 

0 

17  53.6 

X.7476 

s. 

0 

4     2.2 

X.7473 

N. 

0 

9  48.9 

X.7470 

0 

23  39.8 

X.7467 

0 

37  30.4 

X.7465 

N. 

0 

51  20.7 

THURSDAY  4. 


23  45 

23  46 

23  48 

23  50 

23  52 

23  53 

23  55 

23  57 

23  59 
o    o 

O      2 

o     4 

o    6 

7 

9 
II 

X3 

14 
16 

18 

20 

21 

23 

25 

27 


o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 


3.74 
48.52 

33.3X 

18.10 
2.90 

47.72 
32.56 
17.42 

2.31 

47.24 

32.20 

17.20 

2.26 

47.37 

32.53 

17.75 
3.04 

48.40 

33.84 

19.36 

4.96 

50.64 
36.42 

22.30 

8.28 


X.746S 
X.7464 
x.7465 

X.7466 

X.7468 

x.747« 
X.7475 
1.7479 
1.7485 
X.749X 
X.7497 
X.7S05 
1.75x4 
x.75a3 
x.753« 
x.754a 
X.7554 
X.7567 
1.7580 

1.7593 
X.7607 
X.76SB 
X.7638 

X.7655 

x.767a 


N. 


1 
1 
1 
1 
2 
2 
2 


3 

3 
3 
3 

4 

4 

4 

4 

4 

5 

5 

5 

5 
6 

6 

N.  6 


5  10.7 
19    0.3 

32  49.5 
46  38.2 
o  26.4 
14  14.1 
28     1.2 

41  47.7 

55  33.5 

9  X8.7 

23  3.x 
36  46.7 
50  29.6 
II. 6 

52.7 

32.9 
12.1 

50.3 

27.5 
3.6 

38.6 

12.4 

45.0 
16.3 
46.4 


4 
17 
3X 
45 
58 
12 
26 

39 

53 
6 

20 
33 


X3.797 
13.806 
13.8x5 
13.823 

13.830 
13.836 
13.84X 
13.846 

13.851 
X3.855 

13.857 
13.859 

X3.86X 

X3.86S 

13-863 
13.863 
X3.861 
13.859 
13.857 
X3.854 
X3-850 
X3.846 
13.841 
13.836 


13.830 
13.883 
13.815 
13.807 

13.799 
13.790 

13.780 

13.769 
15.758 
13.746 

13.733 
X3.7tx 

13.707 
13.691 

13.677 
X3.66S 

13.645 
t3.6aB 

13.611 
X3.591 
13-573 
13.553 
13.533 
IS*  31* 
XS.490 
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« 

GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT 

'  ASCENSION  AND  DECLINATION. 

Hour. 

RiKbt 
AKensioD. 

Diff.  for 
I  Mtnate. 

Declination. 

Diff.  for 
X  If  inato. 

Hour. 

Riffht 
Ascension. 

Diir.  for 
1  Minute. 

Declination. 

Diff.  for 
I  Minute. 

1 

FRIDAl 

f  y 

SUNDAY  7. 

■ 

b     m 

t 

t 

•       »        • 

m 

h    m       s 

s 

m         t          m 

•• 

'      O 

o  27 

8.28 

1.7672 

N.  6  33  46.4 

13.490 

0 

I   55   18.93 

l.93«7 

N.I6  42  14.3 

xx.550 

I 

0  28 

54-36 

r.7690 

6  47  15. 1 

11.467 

I 

X  57  15-04 

X.9377 

16  53  45.5 

11.489 

2 

0  30 

40.56 

1.7709 

7    0  42.5 

13.44s 

2 

I  59  XI.45 

1.9417 

X7     5  13.0 

XX. 416 

3 

0  32 

26.87 

1.77*8 

7  X4     8.5 

I3.4M 

3 

2     I     8.16 

1.9478 

17  16  36,6 

11.361 

4 

0  34 

13-30 

1.7749 

7  27  33.1 

13.397 

4 

2     3     5.X8 

1.9530 

17  27  56.4 

XI. 197 

5 

0  35 

59-86 

1.7770 

7  40  56.x 

13. 371 

5 

2     5     2.52 

X.9581 

17  39  12.3 

XI. 131 

6 

0  37 

46-54 

i.779« 

7  54  17.6 

13.346 

6 

2     7    0.17 

1.9635 

17  50  24.2 

XX.  165 

7 

0  39 

33.35 

1.7813 

8     7  37.6 

13.3x9 

7 

2     8  58.14 

1.9688 

18     I  32.1 

X1.097 

8 

0  41 

20.30 

1.7837 

8  20  55.9 

13. 99a 

8 

2  10  56.43 

1.9741 

18  12  35.9 

XX. 018 

9 

0  43 

7.40 

1.7868 

8  34  12.6 

13.964 

9 

2    12   55.03 

1.9794 

x8  23  35.5 

X0.958 

1  ^° 

0  44 

54-64 

1.7886 

8  47  27.6 

X3.a33 

10 

2    14   53.96 

1.9849 

18  34  30.9 

X0.887 

II 

1 

0  46 

42.03 

1.79" 

9    0  40.8 

13.105 

II 

2    16   53.22 

1.9904 

18  45  22.0 

X0.816 

12 

0  48 

29-58 

1.7937 

9  13  52.2 

13.175 

12 

2    18    53.81 

l.<J9S9 

18  56    8.8 

10.743 

13 

0  50 

17.28 

1.7964 

9  27     1.8 

13.144 

X3 

2  ao  52.73 

1.0015 

19    6  51.2 

10.669 

14 

0  52 

5.14 

1.7993 

9  40    9.5 

X3.111 

14 

2  22  52.99 

1.0071 

19  17  29.1 

X0.593 

'   15 

0  53 

53.18 

t.8021 

9  53  15.3 

13.080 

15 

2  24  53.59 

a.eii8 

19  28     2.4 

10.5x7 

i6 

0  55 

41.39 

1.8049 

10    6  19. 1 

X3.047 

16 

2  26  54.53 

1.0185 

19  386X.X 

10.440 

«7 

0  57 

29-77 

1.8078 

10  19  20.9 

13.013 

17 

2  28  55.81 

1.014s 

X9  48  55.2 

xo.36a 

i8 

0  59 

18.33 

1.8109 

10  32  20.7 

11.979 

18 

2  30  57.43 

s.0199 

X9  59  14.5 

xo.i8a 

19 

I     I 

7.08 

1.8141 

10  45  18.4 

11.943 

X9 

2  32  59.40 

1.0357 

20    9  29.0 

XO.10X 

20 

I     2 

56.02 

1.8171 

10  58  13.9 

11.907 

20 

2  35     1.72 

1.Q416 

20  19  38.6 

X0.X19 

21 

I     4 

45.14 

1.8204 

II  II     7.2 

XI. 870 

21 

2  37     4.39 

«.<H74 

20  29  43.3 

10.037 

22 

I     6 

34.46 

1.8237 

II  23  58.3 

XI. 831 

22 

2  39     7.41 

«.0533 

20  39  43.0 

9.953 

23 

1 

I     8 

23.98 
S/ 

1.8271 

^TURD 

N.I  I  36  47.0 
AY  6. 

XI.793 

23 

2  41   10.79 

^ 

».0593 

rONDA 

N.20  49  37.6 
Y  8. 

9.86B 

O 

T     XO 

13-71 

1.8305 

N"  49  33.4 

ia.754 

0 

2  43  14.53 

3.0653 

N.20  59  27.1 

9.78a 

I 

I     12 

3.64 

1.8340 

12     2  17.5 

11.714 

I 

2  45  18.63 

2.07x1 

21     9  II. 4 

9.694 

!      2 

I    13 

53-79 

1.8377 

12  14  59.1 

11. 673 

2 

2  47  23.08 

1.0771 

21  18  50.4 

9.605 

!     3 

I    15   44.16 

1.8413 

12  27  38.2 

11.631 

3 

2  49  27.89 

1.0831 

21  28  24.0 

9.515 

(     4 

I    17 

34.75 

1.8450 

12  40  14.8 

11.588 

4 

2  51  33.06 

9.0691 

21  37  52.2 

9.4^ 

5 

I    19 

25-56 

1.8488 

12  52  48.8 

xa.544 

5 

2  53  38.60 

«.0953 

21  47  14.9 

9*332 

6 

I    21 

16.61 

1.8527 

13     5  20.1 

XI. 500 

6 

2  55  44.50 

1. 1013 

21  56  32.1 

9.«19 

7 

I    23 

7.89 

1.8567 

13  17  48.8 

xa.456 

7 

2  57  50.76 

a.  1074 

22     5  43.6 

9*145 

8 

I    24 

59.41 

1.8606 

13  30  14.8 

la.409 

8 

2  59  57.39 

s.1136 

22  14  49.5 

9.050 

9 

I    26 

51.16 

i.86»7 

13  42  37.9 

11.361 

9 

3   2   4.39 

1.1X97 

22  23  49.6 

8.951 

to 

I    28 

43.16 

1.8688 

13  54  58.2 

XI. 314 

10 

3     4  XX. 76 

8.XS58 

22  32  43.8 

•.854 

11 

1    30 

35.41 

1.8739 

14     7  15.6 

11.166 

II 

3     6  19.49 

«.  13x9 

22  41  32.1 

8.756 

12 

I    32 

27.91 

1.8771 

14  19  30.1 

X1.117 

12 

3     8  27.59 

S.X38X 

22  50  14.5 

8.656 

13 

I   34 

20.66 

1.8814 
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3 

20 

32    17.45 

a.  1798 

20 

41 

34.9 

10.548 

4 

i8 

41 

42.02 

«.5iy> 

26 

49 

5.3 

4.5*6 

4 

20 

34  28.02 

a.x7a5 

20 

30 

59.3 

to.  639 

S 

i8 

44 

12.63 

a.  507a 

26 

44 

28.9 

4.687 

5 

20 

36  38.15 

a.  165a 

20 

20 

18.2 

10.730 

6 

i8 

46 

42.89 

a.  5014 

26 

39 

42.8 

4.848 

6 

20 

38  47.85 

ft.  1580 

20 

9 

31.7 

10.818 

7 

i8 

49 

12.80 

a.4955 

26 

34 

47.1 

5.007 

7 

20 

40  57- 11 

a.  1507 

19 

58 

40.0 

10.904 

8 

i8 

51 

42.35 

«.4895 

26 

29 

41.9 

5.166 

8 

20 

43     5.93 

«.M34 

19 

47 

43.2 

10.989 

9 

i8 

54 

11.54 

3.4^34 

26 

24 

27.2 

5.333 

9 

20 

45  14.31 

a.i36z 

19 

36 

41.3 

U.07S 

1  '° 

i8 

56 

40.36 

«-4771 

26 

19 

3.1 

5.478 

10 

20 

47  22.26 

a.ia90 

19 

25 

34.4 

XI. 156 

1 

11 

i8 

59 

8.80 

«-4707 

26 

13 

29.8 

5.63a 

II 

20 

49  29.79 

a.iftao 

19 

14 

22.6 

ti.as6 

12 

19 

I 

36.85 

a.  4643 

26 

7 

47.3 

5.784 

12 

20 

51  36.90 

a.  "49 

19 

3 

6.1 

X1.314 

13 

19 

4 

4-52 

a-4579 

26 

I 

55.7 

5.956 

13 

20 

53  43.58 

a. 1076 

18 

51 

44.9 

".39a 

»4 

19 

6 

31.80 

«.45i3 

25 

55 

55.0 

6.0B6 

14 

20 

55  49.84 

a. 1008 

18 

40 

19.0 

11.470 

»5 

19 

8 

58.68 

«-4447 

25 

49 

45-4 

6.a34 

15 

20 

57  55.68 

a.  0939 

18 

28 

48.5 

".545 

i6 

19 

XI 

25.16 

S.4379 

25 

43 

26.9 

6.381 

16 

2X 

0      X.I  I 

a.oB7o 

18 

17 

13.6 

ix.6t8   ! 

»7 

19 

13 

51.23 

a-43" 

25 

36 

59.7 

6.536 

17 

21 

2      6.X2 

a.aBoi 

18 

5 

34-3 

XI.691    , 

i8 

19 

16 

16.89 

a.4a4a 

25  30 

23.8 

6.670 

18 

21 

4  10.72 

a.  0733 

17 

53 

50.7 

11.768 

19 

19 

18 

42.13 

«.4i73 

25 

23 

39.3 

6.813 

19 

21 

6  14.9X 

ft.0666 

17 

42 

2.9 

IX.831   ' 

20 

19 

21 

6.96 

«.4I03 

25 

16 

46.2 

6.954 

20 

21 

8  18.71 

ft.  0600 

17 

30 

II.O 

XX.899 

21 

19 

23 

31.37 

ft.  403a 

25 

9 

44.8 

7.093 

21 

21 

10  22.11 

a.  0554 

17 

18 

15.0 

11.966 

22 

19 

25 

55.35 

a.  3961 

25 

2 

35.1 

7.«3« 

22 

21 

12  25.12 

a.046B 

17 

6 

15.1 

la.ojx 

23 

19 

2d 

18.90 
I 

a.3(i90 

'RIDA\ 

IS.24 

'  26. 

55 

17.x 

7.368 

23 

2X 

14  27.73 
S 

a.  0408 

UNDA1 

S.x6 

f   28. 

54 

XI.3 

xa.og6 

O 

19 

30  42.03 

a.  3818 

S.24  47 

51.0 

7-503 

0 

21 

16  29.95 

a.(Q38 

S.16 

42 

3.6 

1«.XS9 

I 

19 

33 

4.72 

a. 3745 

;  24 

40 

16.8 

7.636 

I 

21 

18  31.79 

•.0875 

16 

29 

52.2 

xa.aax 

2 

19 

35 

26.97 

«.36Ft 

•    24 

32 

34.7 

7.767 

2 

21 

20  33.25 

ft.08II 

16 

17 

37.1 

x«.a8x 

3 

19 

37 

48.78 

t.3598 

24 

24 

44.8 

7.897 

3 

21 

22  34.32 

ft.  0148 

16 

5 

18.5 

ia.339 

4 

19 

40 

10.15 

a. 35*5 

,  *^ 

16 

47.1 

4 

2X 

24  35.02 

ft.ooe7 

15 

52 

56.4 

ia.397 

5 

19 

42 

31.08 

«.345i 

^^ 

8 

41.7 

8.ZS3 

5 

21 

26  35.36 

a. 0006 

15  40 

30.8 

«a.454 

6 

19 

44 

51.56 

t.337« 

24 

0 

28.8 

8.a78 

6 

21 

28  35.33 

X.9965 

15 

28 

1.9 

It. 509 

7 

19 

47 

11.59 

a.  330a 

23 

52 

8.4 

8.40a 

7 

21 

30  34.94 

1,9905 

15 

15 

29.7 

la.563 

8 

19  49 

31.18 

«.3M7 

23 

43 

40.6 

8-525 

8 

21 

32  34.19 

l.9»45 

15 

2 

54.3 

ta.617  , 

9 

19 

51 

5<i.32 

a.3«5a 

23 

35 

5.4 

8.646 

9 

21 

34  33.08 

1.97S6 

14 

50 

15.7 

ia.668 

lO 

.  19 

54 

9.01 

a.  3077 

23 

26 

23.1 

8.764 

10 

21 

36  31.62 

1.9718 

14 

37 

34.1 

la.718 

II 

19 

56 

27.24 

a.  3001 

23 

17 

33.7 

8.88ft 

II 

ax 

38  29.82 

I.9671 

14 

-24 

49.5 

Ift.768 

12 

19 

58 

45.02 

a.  39x6 

23 

8 

37.3 

8-997 

12 

21 

40  27.67 

I.9614 

14 

12 

1.9 

ia.8r7 

13 

20 

I 

2.35 

a.J»5i 

22 

59 

34.0 

9.11a 

13 

21 

42  25.18 

1.9558 

13 

59 

11.5 

ia.863 

14 

20 

3 

19.23 

a.«775 

22 

50 

23.9 

9-«5 

14 

21 

44  22.37 

i.95<H 

13 

46 

18.3 

«a.909 

15 

20 

5 

35-65 

.     a.a«99 

1      *^ 

41 

7.0 

9-337 

15 

21 

46  19.23 

t.9449 

13 

33 

22.4 

ia.954 

i6 

1    20 

7 

51.62 

a.  3623 

1      " 

31 

43.5 

9.446 

16 

21 

48  15.76 

1. 9395 

13 

20 

23.8 

it.99r 

17 

20 

1 

10 

7- 13 

'     a.»:i7 

.      22 

22 

13.5 

9.553 

17 

21 

50  11.97 

1.9343 

13 

7 

22.7 

13.039 

i8 

1    20 

12 

22.19 

a.a47a 

1      22 

12 

37.1 

».66o 

18 

21 

52     7.87 

1.9*91 

12 

54 

19. 1 

13.060 

19 

20 

14 

36.80 

'     a.a^97 

22 

2 

54.3 

9.765 

19 

21 

54     3.46 

».9»39 

12 

41 

13.1 

13.  lai 

•   20 

20 

16 

50.96 

a.a>2a 

'      21 

53 

5.3 

9.860 

20 

21 

55  58.74 

'     1.91W 

12 

28 

4-6 

13.  t6i 

•   21 

20 

19 

4.66 

X.2246 

!  21 

43 

10. 1 

9.971 

21 

21 

57  53.71 

l.9»3T 

12 

14 

53.8 

13.199 

22 

20 

21 

17.91 

«.ai7i 

21 

33 

8.8 

10.071 

22 

21 

59  48.38 

I.90H8 

12 

I 

40.8 

iS-tj6 

23 

20 

23 

30.71 

■     a.  2*97 

21 

23 

1.6 

10.1G9 

23 

22 

I  42.76 

1.9040 

II 

48 

25.5 

13.17a 

24 

20 

?.5 

43.07 

1     a.aoaa 

S.21 

12 

48.5 

10.267 

24 

22 

3  36.86 

1.899a 

S.  II 

35 

8.1 

U.307 

XII. 
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THE  MOON'S   RIGHT  ASCENSION  AND   DECLINATION. 


Hour. 


Rif!ht 
Ascension. 


DIff.  for 
I  Minute.! 


Declination. 


Diff.  for 
I  Minute, 


Hour. 


RiKht 
Ascension. 


Diff.  for 
I  Minute. 


Declination. 


Diff.  for 
1  Minute. 


O 

I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

»3 

14 

15 
i6 

17 
i8 

19 

20 
21 
22 
23 


MONDAY  29. 


h 
22 

22 

22 

22 


m 
3 
5 
7 
9 


22  II 
22  13 
22  14 
22  16 
22  18 
22  20 
22  22 

22  24 
22  26 
22  27 
22  29 
22  31 
22  33 
22  35 
22  37 
22  38 
22  40 
22  42 
22  44 
22  46 


36*86 
30.67 
24.20 

17-45 

10.43 

3.15 
55.60 

47.80 

39.74 

31.43 

22.88 

14.10 
5.08 

55.83 
46.36 

36.67 

26.77 

16.65 

6.32 

55.79 

45.07 
34.16 

23.07 

11.79 


t 
1.899a 

1.894s 
1.8898 

1.8852 
1.8808 
1.8764 
X.872X 
1.8678 
1.8636 
1.8595 
1.8556 
1.8517 
1.8478 
1.8440 
1.8403 

1.8367 
1.833a 
1.8296 
1.8263 
1.8229 
1.8198 
1.8x67 
X.8136 
X.8105 


S.I  I 
II 
II 
10 


35 
21 

8 
55 


10  41 
10  28 
10  14 
10     I 

9  47 

9  34 
9  20 

9  6 
8  53 
8  39 
8  25 

8  12 


S. 


7 

7 

7 

7 

7 
6 

6 

6 


58 

44 
30 

17 

3 

49 

35 
21 


8.1 
48.7 
27.2 

3.8 

38.5 
11.3 

42.4 

II. 8 

39.5 

5.6 

30.2 

53.2 

14.S 

35.1 
540 
II. 6 
z8.o 
43.2 

57.3 
10.3 

22.3 

33.4 
43.5 
52.7 


TUESDAY  30. 


0 

22 

48    0.33 

1.8076 

S.  6 

8 

1.2 

13.865 

I 

22 

49  48.70 

Z.8048 

5 

54 

8.9 

13.877 

2 

22 

51  36.91 

1. 8021 

5 

40 

15.9 

13.890 

3 

22 

53  24.95 

».7»4 

5 

26 

22.1 

13.902 

4 

22 

55  12.83 

1.7968 

5 

12 

27.7 

13. 9" 

5 

22 

57     0.56 

1.7943 

4 

58 

32.7 

i3.9ai 

6 

22 

58  48.15 

X.7919 

4 

44 

37.2 

13.939 

7 

23 

0  35.59 

1.7895 

4 

30 

41.2 

«3.937 

8 

23 

2  22.89 

1.7873 

4 

16 

44.8 

X3.944 

9 

23 

4  10.06 

1.7851 

4 

2 

47.9 

13.951 

10 

23 

5  57.10 

1.7829 

3 

48 

50.7 

13.956 

II 

23 

7  44.01 

X.7808 

3 

34 

53.2 

13.961 

12 

23 

9  30.80 

1.7789 

3 

20 

55.4 

13.965 

13 

23 

II  17.48 

».777i 

3 

6 

57.4 

13.968 

14 

23 

13    4.05 

X.7753 

2 

52 

59.2 

13.97a 

15 

23 

14  50.51 

1.7735 

2 

39 

0.8 

13.974 

16 

23 

16  36.87 

1.7719 

2 

25 

2.3 

13.973 

17 

23 

18  23.14 

1.7704 

2 

II 

3.8 

13.976 

18 

23 

20    9.32 

1.7689 

57 

5.2 

13.976 

19 

23 

21  55.41 

X.7675 

43 

6.7 

13.97s 

20 

23 

23  41.42 

1.7662 

29 

8.2 

13.974 

21 

23 

25  27.35 

1.7649 

15 

9.8 

13.97a 

22 

23 

27  13.21 

1.7637 

I 

11.6 

13.968 

23 

23 

28  59.00 

1.7627 

0 

47 

13.6 

13.965 

24 

23 

30  44.73 

X.7617 

S.  0 

33 

15.8 

13.961 

13.307 
13.341 
13.374 
13.406 

13.437 
13.467 
13.496 

13. 5*4 
iS.S$a 

13.578 
13.603 
13.608 
13.651 
13.673 
13.696 
13.717 
13.737 
13.756 
XS.774 
13.791 
13.809 

13.823 
13.839 
13.853 


WEDNESDAY.  JULY  i. 

•  'Ml  m 

S.  o  33  15,8  I    13.961 


h    m       s 
23  30  44.73 


8 
1.7617 


PHASES  OF  THE  MOON. 


d      h       m 

C  Last  Quarter     •     •     .  June  2  20     2.2 

0  New  Moon 10  20  42.  S 

3)  First  Quarter 17  23  40.6 

O  Full  Moon 24  18  54.9 

d        h 

(^      Apogee June       4  20.6 

(C      Perigee 20     3.3 


1()4 
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xin. 


1 

GREENWICH  MEAN  TIME. 

1 
1 

i 

1 

LUNAR  DISTANCES. 

Day  of  iho 
Month. 

Name  and  Direction 
of  Object 

Noon. 

P.L. 

of 

Diff. 

Illh- 

P.L. 

of 

Diff. 

Vlh. 

P.L. 

of 

Diff. 

IXh. 

P.L. 

of 

Diff. 

I 

•     *     •* 

•       »       * 

•      •      • 

•           »           m 

1 

■ 
X 

1 

Saturn 
Antares 
Mars 
a  Arietis 
Sun 

W. 
W. 
E. 
E. 
E. 

97     4  19 
72  39  22 

47     4  54 

75  34  26 

no  27     9 

2»97 
>8St 

3183 
S901 

3«5« 

98  36  42 
74   12     4 
45  38  25 
74     2     9 
109     2     0 

S910 
2894 
3198 
9914 
316s 

100     8  48 

75  44  30 

44  12  14 

72  30    8 

107  37     7 

«9a3 
•906 

Sti4 

^9«7 
S«7« 

loi  40  38 

77  16  41 
42  46  21 

70  58  23 

106  12  30 

«935 
S919 
3«8 

3939  , 
3290 

j    a  '  Saturn 
J           Antares 
1         -  Mars 
1           a  Arietis 

1        '  Sun 

1 

W. 
W. 
E. 
E. 
E. 

109  16     5 

84  53  57 

35  41   13 
63  23  22 

99  la  53 

zyao 
3347 

no  46  29 
86  24  45 

34  17     I 
61  53     3 
97  49  36 

3001 
«98i 
33M 
3005 
3357 

112    16   40 

87  55  21 
32  53     6 
60  22  57 
96  26  30 

^990 

33^ 

SW5 
39^ 

113  46  39 
89  25  46 
31  29  27 

58  53     3 
95     3  36 

3MI 
3999  . 

3343 
30x4 

3376 

3 

■ 

1 

Antares 
a  Aqailz 
a  Arietis 
Sun 

W. 
W. 
E. 
E. 

96  55  22 

50  51  29 

51  26  14 
88  II  30 

yQ4 

43«3 
3065 
34IS 

98  24  52 
51  58     0 

49  57  22 
86  49  30 

3041 
4^77 
307a 
34M 

99  54  14 

53     5  14 
48  28  38 

85  27  37 

9046 
«Q4 
»079 
3416 

loi  23  30 

54  13     8 
47     0     3 

84     5  50 

3090 

4195 
3083 

3431 

1  * 

1 
1 

Antares 
a  Aquil^ 
a  Arietis 
Sun 

W. 
W. 
E. 
E. 

108  48  36 
60     I     8 

39  38  57 
77  18  14 

3067 
4037 
S"4 
S4S0 

no  17  26 
61  12  11 
38  n     4 
75  56  54 

3069 

401 1 

3119 
3453 

ixi  46  13 
62  23  40 
36  43  17 
74  35  37 

9070 

9987 
3124 

S454 

"3  14  59 
63  35  32 
35  15  36 
73  14  22 

307a 
9963 
3««9 
3455 

5 

a  Aqailae 

Fomalhaat 

Sun 

W. 
W. 
E. 

69  40    4 

43  14  47 
66  28  17 

3»7i 
3779 
3454 

70  53  53 

44  30  II 
65     7     2 

3835 

3741 
S454 

72     7  59 
45  46  15 
63  45  46 

A9 
3705 

94SI 

73  22  21 

47     2  57 
62  24  28 

38»5 

3*73 
3449 

6 

«  Aqoihe 

Fomalhaat 

Sum 

W. 
W. 
£. 

79  37  40 
53  34  25 
55  37    7 

37fa 
3538 
3431 

80  53  22 

54  54     7 
54  15  26 

3750 
3515 
34«7 

82    9  16 
56  14  14 

52  53  40 

3741 
3494 
94n 

83  25  20 

57  34  45 
51  31  48 

3790 
3474 
34 '7 

1    7 

a  Aqaile 
Fomalhaat 
a  Pegasi 
Sun 

W. 
W. 
W. 
E. 

89  48     8 
64  22  45 

42  15  37 
44  40  55 

309 
3381 

34S3 

3386 

91     5     7 
65  45  22 

43  36  54 
43  18  23 

SOa 
3366 

34» 
3380 

92  22  13 

67     8  17 
44  58  48 
41  55  44 

9C9« 
S390 
339» 
S393 

93  39  26 
68  31   31 
46  21   16 
40  32  57 

9«9 

3334 
336a  . 
33«6  , 

1 
8  '  aAqntlae 
j  Fomalhaat 
j  a  Pegasi 
1  Mars 
Sum 

W. 
W. 
W. 
W. 
E. 

100    6  52 

75  32     0 
53  21     8 

32  15  38 

33  37     5 

3650 
3*63 

3*4« 

3333 

loi  24  32 

76  56  55 
54  46  2.S 
33  40  36 
32  13  32 

3649 
3*49 
32SI 

3*47 
3336 

102  42  13 
78  22     6 
56  12  12 

35     5  50 
30  49  51 

9649 
9S96 
saoi 
3«S3 

3390 

X03  59  55 

79  47  33 
57  38  20 
36  31  20 
29  26    3 

3»4 

3181 

3119 
3315 

12     Sun 

Regulas 
Spica 

W. 
E. 
E. 

14  17  27 

52  45  16 
106  47  50 

3153 

160, 

1607 

15  44  33 

51     6  26 

105     9     4 

3toi 
3S94 
a597 

17  12  4X 

49  27  23 
103  30     5 

906« 
•585 
•5» 

x8  41  37 

47  48     7 
loi  50  53 

3030 

«5:< 

•578 

:  '3 

Sun 
1  Spica 
Saiurm 

W. 
E. 
E. 

26  14  34 

93  31  45 
114     4     2 

t9» 

a534 

•559 

27  46  25 

91   51   19 

112  24  10 

•906 

2549 

29  z8  36 

90  10  42 

no  44     5 

091 
•5*7 
«54e 

30  51     6 

88  29  53 
109     3  47 

«y>9 

tS3x 

14 

Sun 

Spica 

Saturn 

W. 
E. 
E. 

38  37  43 
So     3     I 

too  39  19 

1019 
t4»9 

40  II  46 
78  21     7 
98  57  51 

•463 
•48a 

41  46    a 
76  39    a 
97  »6  13 

«799 
MS6 

•473 

43  20  3» 

74  56  47 
95  34  «5 

«79o 
«449 

1 

XIV, 
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GREENWICH  MEAN  TIME, 

> 

LUNAR  DISTANCES. 

« 
■9^ 

P.  L. 

P.L. 

P.  L. 

P.L. 

~l 

Name  and  Direction    1 

Midnight 

of 

XVh. 

of 

XVIII»«. 

of 

XXIii. 

of 

5* 

OX  Object. 

Diff. 

Diff. 

Diff. 

Di& 

•     (     i* 

•          •          m 

• 

»         m 

•            f            w 

X 

Saturn 

W. 

103    12    13 

2947 

104  43  32 

»95« 

106 

14  37 

3969 

107  45  28 

3961 

Antares 

W. 

78   48   36 

2930 

80  20   17 

3943 

81 

51  43 

•933 

83  22  56 

3963 

Mars 

E. 

41    20   45 

3M^ 

39  55  26 

3358 

38 

30  25 

3373 

37     5  41 

3386 

a  Arietis 

E. 

69    26    54 

9951 

<>7  55  40 

996a 

66 

24  40 

9973 

64  53  54 

•983 

Sun 

E. 

104   48      7 

3309 

103  23  59 

3314 

102 

0     4 

33»5 

100   36   22 

3337 

2 

Saturn 

W. 

115    16   26 

3030 

116  46     2 

3039 

118 

15  27 

3047 

119   44   41 

3056 

Antares 

w. 

90   56      0 

3007 

92  26     4 

3014 

93 

55  59 

3023 

95  25  45 

3029 

Mars 

E. 

30    6     5 

3358 

28  43     0 

3373 

27 

20  12 

3388 

25  57  42 

3405 

a  Arietis 

E. 

57  23  20 

3033 

55  53  48 

3<H3 

54 

24  27 

3050 

52  55  16 

3057 

Sun 

E. 

93  40  52 

S30S 

92  18  18 

3393 

90 

55  53 

3400 

89  33  37 

3408 

3 

Antares 

W. 

102  52  41 

3055 

104  21  46 

3038 

105 

50  47 

3062 

107  19  43 

3065 

a  Aquil« 

W. 

55  21  39 

4138 

56  30  45 

4X«5 

57 

40  23 

4093 

58  50  31 

4064 

a  Arietis 

E. 

45  31  35 

3091 

44     3  15 

3097 

42 

35     2 

3103 

41     6  56 

3109 

Sun 

E. 

82  44     9 

3437 

81  22  34 

3440 

80 

I     3 

3445 

78  39  37 

3447 

4 

Antares 

W. 

"4  43  43 

307a 

116  12  27 

3073 

"7 

41   10 

3073 

"9    9  54 

3071 

a  A(inilae 

W. 

64  47  46 

3944 

66     0  21 

3933 

67 

13  17 

3905 

68  26  32 

3888 

a  Arietis 

E. 

33  48     I 

3»34 

32  20  33 

3>39 

30 

53  " 

3145 

29  25  56 

3151 

Sun 

E. 

71  53     8 

34S6 

70  31  55 

3437 

69 

10  43 

3456 

67  49  30 

34Stf 

5 

a  Aqui1« 

W. 

74  36  57 

3811 

75  51  48 

3798 

77 

6  52 

3785 

78  22  10 

S77S 

Fomalhaut 

W. 

48  20  13 

364* 

49  38     2 

3614 

50 

56  21 

3587 

52  15     9 

33to 

Sun 

E. 

61     3     7 

3446 

59  41  43 

3443 

58 

20  15 

3439 

56  58  43 

3436 

6 

a  Aquilae 

W, 

84  41  35 

3731 

85  58     0 

37" 

87 

14  34 

3704 

88  31  17 

3696 

Fomalhaut 

W. 

58  55  38 

3454 

60  16  53 

3435 

61 

38  30 

5416 

63     0  28 

3400 

Sun 

E. 

50    9  51 

34x1 

48  47  47 

3406 

47 

25  37 

3400 

46     3  20 

3393 

7 

a  Aqnilse 

W. 

94  56  46 

3«64 

96  14  IX 

3660 

97 

31  41 

3656 

98  49  15 

3653 

Fomalhaut 

W. 

69  55     3 

3319 

71  18  52 

3305 

72 

42  58 

3390 

74     7  21 

3376 

a  Pegasi 

W. 

47  44  16 

3336 

49     7  46 

3310 

50 

31  46 

3386 

51  56  14 

3364 

Sun 

E. 

39  10     2 

3339 

37  46  59 

3353 

36 

23  49 

3346 

35     0  31 

3339 

8 

a  Aquilae 

W. 

105  17  37 

3650 

106  35  17 

3fi53 

107 

52  55 

3656 

109  10  29 

3661 

Fomalhaut 

W. 

81   13  14 

321 1 

82  39  10 

3>99 

84 

5  20 

3188 

85  31  44 

3«7« 

a  Pegasi 

W. 

59     4  52 

3163 

60  31  46 

3144 

61 

59     2 

3137 

63  26  39 

3x10 

Mars 

W. 

37  57     7 

3«>5 

39  23  ID 

3193 

40 

49  28 

S«79 

42    16      2 

3167 

Sun 

E. 

28     2     9 

3311 

26  38  10 

S308 

25 

14     6 

3305 

23    50      0 

3304 

12 

Sun 

W. 

20  XI  12 

3003 

21  41  21 

•979 

23 

12     0 

3958 

24  43     5 

3939 

Re^ulus 

E. 

46     8  39 

ts66 

44  28  58 

«55« 

42 

49     5 

3549 

41     9     0 

3340 

Spica 

E. 

100  II  28 

S369 

98  31  51 

ajfo 

96 

52     I 

«55» 

95  II  59 

3543 

13 

Sun 

W. 

32  23  54 

«864 

33  56  59 

3853 

35 

30  19 

3841 

37     3  54 

3B30 

Spica 

E. 

86  48  52 

ssoi 

85     7  40 

3494 

83 

26  18 

3486 

81  44  45 

3478 

Saturn 

E. 

X07  23  17 

3323 

105  42  35 

3314 

104 

I  41 

3306 

102  20  36 

3497 

H 

Sun 

W. 

44  55  12 

3781 

46  30     5 

3773 

48 

5  10 

3763 

49  40  26 

•736 

Spica 

E. 

73   14  22 

«443 

71  31  48 

3436 

69 

49     4 

S439 

68     6  II 

3433 

Saturn 

E. 

93  52  26 

3460 

92  10  17 

«454 

90 

27  59 

3448 

88  45  32 

«44X 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 
•34 

P.L. 

• 

P.L. 

P.L. 

P.L. 

Name  and  Direction    { 

Noon 

i 

of 

1 1  lb. 

of 

Vlh. 

of 

IXb. 

of 

Q 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

• 

m 

•       *       » 

%         »        m 

m         »        m 

15 

Sun 

W. 

51  15 

52 

«747 

53    51    29 

«739 

54  27  17 

273a 

56    3  14 

9795 

Spica 

E. 

66  23 

8 

3416 

64  39    56 

2410 

62  56  36 

2404 

61  13     7 

«39« 

Saturn 

E. 

87     2 

55 

3434 

85   20     9 

2429 

83  37  15 

«4a3 

81  54  13 

9417 

Antares 

E. 

112  15 

17 

«4" 

no  32     0 

2406 

108  48  34 

1400 

107     4  59 

«394 

i6 

Sun 

W. 

64     5 

22 

9691 

65  42  14 

2684 

67  19  15 

9678 

68  56  24 

9672 

Pollux 

W. 

38  37 

31 

2389 

40   21    22 

2381 

42     5  24 

3375 

43  49  35 

2368 

Jupiter 

W. 

21  40 

30 

MV 

23    23    26 

242a 

25     6  30 

24x6 

26  49  42 

2410 

Spica 

E. 

52  33 

37 

«37o 

50   49    19 

2363 

49     4  54 

2360 

47  20  22 

«353 

Saturn 

E. 

73  17 

3 

«39i 

71  33  16 

«3«7 

69  49  22 

2382 

68     5  22 

9378 

Antares 

E. 

98  24 

58 

4365 

96  40  33 

asfio 

94  56     I 

33SS 

93  II  21 

3349 

^7 

Sun 

W. 

77     4 

10 

«644 

78  42     5 

2639 

80  20     7 

9634 

81  58  16 

2629 

Pollux 

W. 

52  32 

45 

2339 

54  17  48 

2334 

56     2  58 

9398 

57  48  16 

«3a4 

Jupiter 

W. 

35  27 

38 

«3«4 

37  "  35 

2380 

38  55  39 

«375 

40  39  49 

237« 

Saturn 

E. 

59  23 

59 

a36z 

57  39  28 

3359 

55  54  54 

9356 

54  10  16 

t333 

Antares 

E. 

84  26 

8 

3324 

82  40  44 

2320 

80  55  14 

««3 

79     9  37 

231 1 

i8 

Sun 

W. 

90  10 

38 

9607 

91  49  24 

2602 

93  28  16 

•399 

95     7  13 

«395 

Pollux 

W. 

66  36 

28 

2302 

68  22  25 

2208 

70     8  28 

»94 

71  54  37 

9990 

Jupiter 

W. 

49  22 

16 

9350 

51     7     3 

2346 

52  51  56 

«343 

54  36  53 

«339 

Regulus 

W. 

29  37 

13 

aa9i 

31  23  25 

2287 

33     9  43 

9284 

34  56     6 

2281 

Saturn 

E. 

45  26 

41 

a353 

43  41   58 

2353 

41  57  16 

«335 

40  12  37 

«339 

Antares 

E. 

70  19 

58 

aa9i 

68  33  45 

2287 

66  47  26 

9983 

65     I     2 

9980 

19 

Sun 

W. 

103  23 

9 

8579 

105     2  33 

2577 

106  42     0 

«374 

108  21  30 

«579 

Pollux 

W. 

80  46 

35 

«74 

82  33  12 

2272 

84  19  53 

9970 

86     6  37 

2267 

Jupiter 

W. 

63  22 

53 

a3«4 

65     8   18 

2322 

66  53  46 

9390 

68  39  17 

2317 

Regulus 

W. 

43  49 

13 

»65 

45  36     4 

2263 

47  22  58 

9261 

49     9  55 

2238 

Antares 

E. 

56     7 

50 

226s 

54  20  59 

2262 

52  34     4 

2260 

50  47     6 

2938 

a  Aquilae 

E. 

107  42 

31 

3031 

106   12  57 

3014 

104  43     2 

103  12  49  ; 

a9«7 

20 

Sun 

W. 

116  39 

38 

2563 

118   19  21 

2565 

119  59     4 

9365 

121  38  47 

2563 

1 

Pollux 

W. 

95     I 

0 

3260 

96  47  59 

2260 

98  34  58 

M59 

100  21   58 

9239 

JfPITER 

W. 

77  27 

36 

2310 

79   '3  21 

2309 

80  59     8 

230H 

82  44  56 

2306 

Regulus 

W. 

58     5 

24 

2231 

59  52  36 

2250 

61  39  49 

9249 

63  27     3  ' 

9249 

Antares 

E. 

41  51 

36 

2251 

40     4  24 

2250 

38   17  " 

9249 

36  29  57 

«49 

a  Aquilx 

E. 

95  38 

21 

2946 

94     7     0 

2942 

92  35  34 

"939 

91     4     4  j 

1038  1 

1 

.   21 

Jupiter 

VV. 

91  33 

52 

«3" 

93   19  36 

2312 

95     5  18 

«3I3 

96  50  58 

2316 

Regulus 

W. 

72  23 

12 

2251 

74   10  23 

«53 

75  57  32 

t235 

77  44  3« 

2257 

a  Aquilae 

E. 

83   20 

50 

2954 

81   55  39 

296Z 

80  24  37 

9970 

78  53  47 

2981 

Fomalhaut 

E. 

108  15 

55 

2601 

106  37     I 

2596 

104  58     0 

959a 

103   18  54 

3389 

'   22 

Regulus 

W. 

86  39 

15 

2272 

88  25  56 

2275 

90  12  32 

92B0 

9'   59     I 

1 
2285  1 

Spica 

W. 

32  39 

41 

2282 

34  26     7 

2285 

36  12  29 

92KH 

37  58  46 

W9S  ! 

a  Aquilae 

E. 

71  23 

41 

3062 

69  54  45 

3084 

68  26  16 

3109 

66  58   17 

3135 

Fonialhaut 

E. 

95     2 

51 

2590 

93  23  42 

2S99 

91  44  36 

9396 

90     5  35 

2601 

23 

Regulus 

W. 

100  49 

31 

«3i3 

102  35  II 

2321 

104  20  40 

9328 

106     5  59 

933S 

Spica 

W. 

46  48 

25 

23»> 

48  33  56 

232^' 

50  19  18 

9333 

52     4  30 

2340 

1 

a  Aquilae 

E. 

59  47 

29 

3313 

58  23  32 

335» 

57     0  28 

340H 

55  38  21 

3462 

_    1 

« 

XVl. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XVh. 

P.L. 

of 

Diff. 

XVIIIh. 

P.L. 

of 

Diff. 

XXIb 

• 

P.L. 

of 

Diff. 

•         $         m 

•          t         m 

•                  m 

• 

m 

15 

Sun 

W. 

57  39  21 

«7i8 

59  15  37 

27x0 

60  52     3 

9704 

62   28 

38 

•6S7 

Spica 

E  . 

59  29  29 

S393 

57  45  43 

2387 

56     I  49 

938X 

54  17 

47 

«S75 

Saturn 

E  . 

80  II     2 

34IX 

78  27  43 

2406 

76  44  17 

9401 

75    0 

44 

3396 

An  tares 

E. 

105  21   16 

2388 

103  37  24 

2982 

loi  53  23 

9377 

100    9 

15 

3971 

16 

Sun 

W. 

70  33  42 

3666 

72  11     8 

73  48  41 

9655 

75  26 

22 

3649 

Pollux 

W. 

45  33  56 

S362 

47  18  26 

2396 

49     3     4 

9350 

50  47 

50 

3344 

Jupiter 

w. 

28  33     2 

4405 

30  16  30 

9400 

32     0     5 

3394 

33  43 

48 

3389 

Spica 

E  . 

45  35  42 

asso 

43  50  55 

2346 

42     6     2 

334' 

40  21 

2 

3937 

Saturn 

E  . 

66  21   16 

«374 

64  37     4 

9371 

62  52  47 

9367 

61     8 

25 

9964 

Antares 

E  . 

91   26  33 

3344 

89  41  38 

n» 

87  56  35 

«334 

86  IX 

25 

«339 

17 

Sun 

W. 

83  36  32 

3624 

85  14  54 

96x9 

86  53  23 

96x5 

88  31 

58 

9611 

Pollux 

W. 

59  33  41 

2319 

61   19  13 

«3«4 

63     4  52 

2310 

64  50  37 

99c6 

Jupiter 

W. 

42  24     6 

2366 

44     8  29 

236a 

45  52  59 

2357 

47  37 

35 

33M 

Saturn 

E  . 

52  25  36 

«353 

50  40  54 

235a 

48  56  10 

2351 

47  IX 

25 

39S* 

Aiitares 

E. 

77  23  53 

«307 

75  38     3 

9302 

73  52     7 

929B 

72     6 

5 

3999 

18 

Sun 

W. 

96  46  15 

as9i 

98  25  22 

9}8S 

100    4  33 

3585 

lOI  43 

49 

3983 

Pollux 

W. 

73  40  51 

2287 

75  27  10 

9983 

77  13  34 

998X 

79    0 

2 

9977 

JuriTKR 

w. 

56  21   56 

9335 

58     7     4 

3333 

59  52  16 

9330 

61  37 

32 

9996 

RcKulus 

w. 

36  42  34 

2277 

38  29     7 

M74 

40  15  45 

927X 

42     2 

27 

92a 

Saturn 

E. 

38  28     3 

a3f'3 

36  43  35 

2368 

34  59  15 

«375 

33  15 

5 

3S8S 

Antares 

E. 

63  14  33 

«;7 

61  27  59 

9273 

59  41  20 

9970 

57  54 

37 

9968 

19 

Sun 

W. 

no     I     3 

2570 

III  40  39 

95«9 

113  20  17 

2567 

114  59 

57 

39a 

Pollux 

W. 

87  53  25 

2966 

89  40  15 

9964 

91  27     8 

9962 

93  14 

3 

996X 

Jupiter 

W. 

70  24  52 

a3i5 

72  10  30 

•3J3 

73  56  10 

9312 

75  41 

52 

39x1 

Re^ulus 

W. 

50  56  56 

2256 

52  44     0 

9955 

54  31     6 

9953 

56  18 

14 

9999 

Antares 

A.                    *  1 

E. 

49     0     5 

2256 

47  13     I 

«a55 

45  25  55 

«53 

43  38  46 

9299 

a  Aquila 

E. 

loi  42  20 

9976 

100  II  37 

•965 

98  40  41 

995S 

97     9 

35 

9991 

20 

Sun 

W. 

123  18  30 

2566 

124    58    12 

2566 

126  37  53 

9367 

128  17 

33 

39C9 

Pollux 

W. 

102     8  58 

2259 

I 03  55  58 

9259 

105  42  58 

9960 

107  29 

57 

996X 

Jupiter 

w. 

84  30  44 

2308 

86  16  32 

9308 

88     2  20 

9309 

89  48 

7 

93x0 

Re^ulus 

w. 

65  14  17 

2249 

67     I  32 

2249 

68  48  46 

2249 

70  36 

0 

9290 

Aiitartjs 

E  . 

34  42  43 

2249 

32  55  29 

2249 

31     8  15 

2230 

29  21 

2 

2290 

a  Aquitae 

E  . 

89  32  33 

a93» 

88     I     2 

9940 

86  29  34 

2942 

84  58 

9 

3947 

.   21 

Jupiter 

W. 

98  36  34 

2318 

100  22     7 

93«i 

102     7  36 

«3«4 

103  53 

I 

9938 

1 

R(*^nlus 

W. 

79  31  4' 

2259 

81   18  41 

9262 

83     5  37 

M65 

84  52 

28 

9968 

a  Atjuilae 

E  . 

77  23  10 

a993 

75  52  49 

9007 

74  22  45 

SO94 

72  53 

2 

9049 

Funialhaut 

E. 

loi  39  44 

2587 

too    0  31 

9386 

98  21   17 

«5»6 

96  42 

3 

3988 

22 

Re^ulus 

W. 

93  45  23 

9290 

95  31  37 

n95 

97  17  44 

990X 

99     3 

42 

3307 

Spira 

W. 

39  44  56 

2297 

41  31     0 

2302 

43  16  56 

9907 

45     2 

45 

39x9 

a  Aquilse 

E  . 

65  30  50 

3165 

64     3  59 

3197 

62  37  46 

3232 

61   12 

15 

9270 

Fonialhaut 

E. 

88  26  41 

2606 

86  47  54 

9613 

85     9  17 

9fax 

83  30 

50 

9699 

23 

Re^ulus 

W. 

107  51     6 

2344 

109  36     2 

2352 

III  20  46 

tSfio 

"3     5 

18 

3370 

Spica 

A                    •  1 

W. 

53  49  31 

234« 

55  34  21 

235f> 

57  18  59 

3365 

59     3 

24 

3373 

—      ^—m^   . 

a  Aquilse 

E. 

54   17   14 

35M 

52  57  13 

3586 

51  38  23 

9696 

50  20 

49 

S7S3 

108 
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xvn. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

•  *M^H^ 

Day  of  the 

Month. 

Name  and  Direction 
of  Object 

Noon. 

P.L. 

of 

DHL 

IIIli- 

P.L. 

of 

Diff. 

Vlh. 

P.L. 

of 

Di& 

IXk. 

P.L. 

of 

Diff. 

m        t        m 

•                  m 

•                  m 

• 

m 

23 

Fomalhaut 

E. 

81  52  35 

10^ 

80     14    32 

9649 

78    36    44 

76  59 

XX 

9672 

a  Pegasi 

£• 

103  44    0 

•Sao 

102    3  X5 

9525 

XOO   22   37 

9530 

98  42 

6 

9535 

«4 

Spica 

W. 

www 

60  47  37 

«sfa 

62  3x  37 

Q9« 

64  15  23 

9409 

65  58 

55 

9419 

Saturn 

w. 

41     I  35 

1430 

42  43  58 

•4SS 

44  26  15 

9460 

46     8 

24 

9467 

Fomalhaut 

E. 

68  56     2 

•751 

67  20  30 

9770 

65  45  23 

9791 

64  10 

43 

2819 

a  Pegasi 

E. 

90  21  45 

aS74 

88  42  X5 

1585 

87     2  59 

9395 

85  23 

57 

9606 

25 

Spica 

W. 

74  32  49 

S467 

76  14  48 

9479 

77  56  31 

9499 

79  37  56 

9304 

Saturn 

W. 

54  36  38 

«308 

56  17  40 

9517 

57  58  29 

9598 

59  39 

3 

9338 

Antares 

W. 

28  39     1 

a46s 

30  21     4 

■477 

32     2  50 

9488 

33  44 

20 

9301 

Fomalhant 

E. 

56  25     9 

•M6 

54  53  49 

9980 

53  23  XI 

3014 

51  53 

16 

3052 

a  Pegasi 

E  . 

77  12  53 

■fi7« 

75  35  35 

9687 

73  58  38 

97Q3 

72  22 

2 

9719  1 

' 

Mars 

E. 

108  20  33 

1796 

X06  44  28 

9739 

X05     8  40 

2751 

^03  33 

8 

2764 

a  Arietis 

E. 

1x9  22  36 

t4^7 

1x7  41     4 

9498 

"5  59  48 

9310 

114  18 

48 

2321 

26 

Spica 

W. 

88    0  38 

S969 

89  40  x6 

9589 

91  19  36 

9596 

92  58 

37 

2610 

Saturn 

W. 

67  58    4 

«597 

69  37    3 

2610 

71   15  44 

9623 

72  54 

8 

2633 

Antares 

W. 

42    7  23 

a565 

43  47    6 

9579 

45  26  30 

9393 

47     5 

35 

2606 

Fomalhaut 

E. 

44  36  21 

$988 

43  "  55 

3547 

41  48  38 

3419 

40  26 

35 

3484 

a  Pegasi 

E. 

64  24  44 

tBti 

62  50  3x 

9833 

6x  16  46 

9854 

59  43 

28 

9870 

Mars 

E. 

95  39  46 

1B3X 

94     5  59 

98»5 

92  32  30 

9839 

90  59 

^9 

■874 

a  Arietia 

E. 

105  58    0 

tS84 

104  x8  43 

9397 

102  39  44 

•610 

lOX       X 

3 

96S4 

27 

Spica 

W. 

loz     9    2 

3678 

102  46  II 

9699 

X04  23     I 

9706 

105  59 

33 

9790  . 

Saturn 

W. 

81     I  43 

2702 

82  38  20 

9716 

84  14  38 

9799 

85  50 

39 

9744   ' 

Autares 

W. 

55  x6  22 

•675 

56  53  35 

9689 

58  30  30 

9793 

60     7 

6 

2716  ! 

a  Pegasi 

E. 

52    4  36 

3005 

50  34  30 

3034 

49     5     0 

3066 

47  36 

9 

3099 

Mars 

E. 

83  x8    6 

9948 

8x  46  48 

296a 

80  15  48 

•977 

78  45 

7 

9993 

a  Arietis 

E. 

92  52  14 

9699 

91  15  24 

89  38  52 

■790 

88     2 

39 

9734 

Aldebaran 

E. 

124  z6  5x 

9780 

122  41  57 

9791 

I2X      7    17 

9801 

119  32 

51 

9812 

28 

Saturn 

W. 

93  46    9 

9819 

95  20  21 

9823 

96    54    16 

9838 

98  27 

54 

9859 

.  Antares 

W. 

68    5  33 

9783 

69   40   21 

9798 

71    14   52 

9811 

72  49 

5 

9824 

Mars 

E. 

7x  16  22 

3067 

69   47   32 

9081 

68  18  59 

9096 

66  50  45 

31 10 

a  Arietts 

A  •   *     ■ 

E. 

80    6     7 

9803 

78   31    42 

2816 

76  57  35 

9829 

75  23 

45 

9849 

AIdet)aran 

E. 

ixx  44  X5 

9869 

TIG    IX    16 

2880 

108  38  32 

9892 

107     6 

3 

9903 

1 

Sun 

E. 

140  47  29 

S130 

139    20   20 

3i«S 

137  53  27 

9176 

X36  26 

49 

3x89  < 

1 

29 

Saturn 

W. 

106  XI  49 

991C 

107  43  47 

2928 

109  15  30 

■940 

xxo  46  58 

99M  . 

Antares 

W. 

80  36     7 

9886 

82     8  44 

■897 

83  41     7 

9909 

85  13 

15 

9920 

Maks 

E. 

59  33  51 

5180 

58    7  18 

3199 

56  41     I 

9907 

55  15 

0 

3290 

a  Arietis 

E. 

67  38  46 

99«>5 

66     6  34 

9918 

64  34  38 

9930 

63     2 

57 

9941 

Aldebaran 

E. 

99  27  16 

9961 

97  56  14 

9971 

96  25  25 

•982 

94  54 

50 

9993  1 

Sun 

E. 

129  X7  27 

S«5i 

127  32  x8 

3965 

126  27  23 

9975 

125     2 

42 

3286 

30 

Antares 

A                   *  1 

W. 

92  50  35 

99fi9 

94  2X  26 

■978 

95  52    6 

■987 

97  22 

35 

■996 

a  Ac}tnlx 

W. 

47  45     0 

4417 

48  50     6 

4361 

49  56     3 

4308 

51     2 

48 

4961 

Mars 

A            *          a   * 

E. 

48     8  43 

3282 

46  44  II 

3194 

45  19  53 

9306 

43  55 

49 

3318 

a  Anetis 

Alt         ■ 

E. 

55  28     3 

9995 

53  57  44 

3005 

52  27  38 

3015 

50  57 

44 

3093 

Aldebaran 

E  . 

87  25  10 

9043 

85  55  50 

3059 

84  26  42 

9061 

82  57 

45 

3070 

Sun 

E. 

1x8     2  26 

SS38 

X16  38  58 

3347 

1x5  X5  41 

9957 

113  52 

35 

996s 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

p.  L. 

P.L. 

P.L. 

P.  L. 

of 

Name  and  Direction  ' 

Midnight. 

of 

XVh. 

of 

XVIIIh. 

of 

XXIh- 

of 

of  Object 

Dift. 

Diff. 

Diflf. 

Diff. 

•                  m 

•         *         m 

• 

m 

•       •       t 

23 

Fomalhaut 

E. 

75  21  54 

a686 

73  44  55 

tyot 

72    8 

16 

«7t6 

70  31    58 

9733 

a  Pegasi 

E. 

97     I  42 

954a 

95  21  27 

3349 

93  41 

22 

a557 

92      I    28 

95^ 

24 

Spica 

W. 

67  42  12 

a4sa 

69  25  15 

9433 

7X     8 

2 

•445 

72  50  33 

9455 

Saturn 

W. 

47  50  24 

4474 

49  32  14 

3481 

51  13 

54 

1m89 

52  55  22 

9498 

Fomalhaut 

E. 

62  36  31 

9836 

61     2  50 

a86i 

59  29 

41 

2888 

57  57     7 

2916 

a  Pegasi 

E. 

83  45  10 

•618 

82    6  39 

•631 

80  28 

26 

«643 

78  50  30 

9657 

as 

Spica 

W. 

81  19    4 

1517 

82  59  54 

na9 

84  40  27 

9349 

86  20  42 

9556 

Saturn 

W. 

6x  19  23 

t530 

62  59  27 

3361 

64  39 

16 

«373 

66  x8  48 

9585 

Antares 

W. 

35  25  32 

•514 

37    6  26 

aS26 

38  47 

3 

9339 

40  27  22 

9359 

Fomalhaut 

E. 

50  24    8 

y9> 

48  55  49 

SI3S 

47  28 

22 

3182 

46     I  51 

3933 

a  Pegasi 

E. 

70  45  47 

2736 

69     9  55 

VU 

67  34 

27 

977a 

65  59  23 

2792 

Mars 

E. 

loi  57  53 

«777 

100  22  55 

8790 

98  48 

14 

2804 

97  13  51 

2818 

a  Arietis 

E. 

X12  38     4 

SSS3 

no  57  37 

«M5 

109  17 

27 

9339 

107  37  35 

957X 

26 

Spica 

W. 

94  37  19 

t6ai3 

96  15  43 

9637 

97  53 

48 

9651 

99  31  34 

2664 

Saturn 

W. 

74  32  15 

«649 

76  10    4 

36G9 

77  47  35 

2675 

79  24  48 

2689 

Antares 

W. 

48  44  22 

s69o 

50  22  50 

a634 

52    0 

59 

2647 

53  38  50 

2661 

Fomalhaut 

E. 

39     5  53 

S963 

37  46  38 

3649 

36  28 

57 

3746 

35  12  58 

3833 

a  Pegasi 

E. 

58  10  39 

«90O 

56  38  20 

n»i 

55     6 

33 

2950 

53  35  18 

9977 

Mars 

E. 

89  26  27 

1889 

87  53  54 

9903 

86  21 

39 

29x8 

84  49  43 

9933 

a  Arietis 

E. 

99  22  41 

1638 

97  44  37 

a«5i 

96     6 

51 

9664 

94  29  23 

2678 

37 

Spica 

W. 

107  35  46 

•7S4 

109   IX   4X 

a74« 

no  47 

17 

2702 

X12  22  35 

9775 

Saturn 

W. 

87  26  21 

■757 

89     X  45 

«77« 

90  36 

51 

9785 

92  11  39 

9798 

Antares 

W. 

61  43  24 

a73x 

63  X9  23 

•744 

64  55 

4 

2758 

66  30  27 

9771 

a  Pegasi 

E. 

46     7  58 

S134 

44  40  30 

3x71 

43  13 

46 

3211 

41  47  50 

3953 

Mars 

E. 

77  14  45 

3008 

75  44  42 

3oa2 

74  14 

57 

3037 

72  45  30 

3059 

a  Arietis 

E. 

86  26  44 

«747 

84  51     7 

976s 

83  15 

49 

9775 

81  40  49 

2789 

Aldebaran 

E. 

117  58  39 

a8a3 

116  24  41 

9833 

114  50 

58 

9845 

113  17  29 

9857 

28 

Saturn 

W. 

100     z  14 

s866 

loi  34  17 

3878 

103     7 

4 

2891 

104  39  35 

2904 

Antares 

W. 

74  23     2 

t837 

75  56  42 

3849 

77  30 

6 

2862 

79     3  14 

9B73 

Mars 

E. 

65  22  48 

Sxa4 

63  55     8 

3139 

62  27 

46 

3153 

61     0  40 

3167 

a  Arietis 

E. 

73  50  12 

«B55 

72  16  56 

2868 

70  43 

56 

2881 

69  II   13 

2894 

Aldebaran 

E. 

105  33  48 

991S 

104     I  48 

2927 

102  30 

3 

9938 

100  58  32 

9950 

Sun 

E. 

135     0  27 

saoa 

133  34  20 

3214 

132     8 

28 

3226 

130  42  50 

3939 

29 

Saturn 

W. 

112  18  10 

1964 

113  49     8 

2976 

"5  19 

51 

9987 

116  50  20 

9998 

Antares 

W. 

86  45     9 

9930 

88  16  50 

"941 

89  48 

17 

993© 

91   19  32 

9960 

Mars 

E. 

53  49  15 

S333 

52  23  45 

3246 

50  58 

30 

3938 

49  33  29 

3270 

a  Arietis 

E. 

61  31  30 

9933 

60    0  18 

a9«3 

58  29 

19 

9974 

56  58  34 

9983 

Aldebaran 

E. 

93  24  29 

y»4 

91  54  21 

3014 

90  24 

25 

3023 

88  54  41 

3034 

Sun 

£. 

123  38  14 

S«97 

122  13  59 

3307 

120  49 

56 

SS«8 

119  26     5 

3398 

30 

Antares 

W. 

98  52  53 

3003 

100  23     2 

3010 

loi  53 

2 

3018 

103  22  53 

3024 

a  Aquils 

W. 

52  10  17 

4*17 

53  18  27 

4178 

54  27 

14 

414X 

55  36  36 

4108 

Mars 

E. 

42  31  58 

33^9 

41     8  20 

3341 

39  44 

56 

3339 

38  21  45 

3364 

a  Arietis 

E. 

49  28     2 

3P34 

47  58  31 

3042 

46  29 

10 

3051 

45     0    0 

3060 

Aldebaran 

E. 

81  28  59 

3078 

80     0  23 

3087 

78  31 

57 

3094 

77     3  40 

3102 

1 

Sun 

E. 

112  29  38 

3373 

XII     6  51 

3380 

109  44 

12 

3388 

108  21  42 

3394 

no 


JULY,  189a 


AT  GREENWICH  APPARENT  NOON. 


I 


,  Wed. 
Thur. 
Frid. 

Sat. 

MOQ. 

Tiies. 
Wed. 
Thur, 


Mod. 
Tues. 
Wed. 

Thur, 

Frid. 

Sat. 


Wed. 
Thur. 
Frid. 

Sai 
SI  X. 

Mon. 

Ti:rs. 

Wtvi 

Fr.i, 
Sit 


4 

g 

s 


I 

2 

3 

4 

5 
6 

7 

8 


Frid,      lo 
Sat,        II 

.^^'-V,      12 


13 

i6 
iS 


.^^'.V.  19 
Mon.  2o 
Tues.     a  I 


22 

23 

20 


31 


^^ 


THE  SUN'S 


Apparent 
RiKht  Ascension. 


h      m        t 

6  43  49-95 
6  47  37.80 

6  5^    5.38 

6  56  12.68 
o  19.65 
4  26.29 

8  32.58 
12  38.49 
16  44,01 


Diff.  tor 
I  Hoar. 


20 

^4 

28 


33 

37 
41 


49-11  , 

53-7^ 
57.96 

1,67 

4,90 
•j.tyo 


45  9^7"^ 
49  11  4^ 
53  i^5» 


7  57  1303 

8  I   li^oS 

8    5  12,36 


8 
8 
8 


9 
13 


11.14 

0.34 

^95 


8  21     3-9: 

S  25     o-iv" 

S  iS  5^  22 

8  32  5:.4^ 

8  ^6  4^  1 5 

O  4.*.'  4<'     • 

S  44  33  ^3 


s 

0.332 

0.321 
0.310 

0.297 

0.2S4 
0.269 

0-254 

0^238 

0.22X 

0.203 
OL184 
0.165 

0.145 
OlI24 

0.102 
0.080 

CV057 
0.034 


10.010 
9.902 

0.0:5 
9.SS> 

0.505 
9.SX4 

o."**  5 


Apparent 
DecUnatioiL 


Diff.  for 
I  Hour. 


Off*  M 

N.23  4  19.8  -10.81 
22  59  48.2  ,  11.82 
22  54  52.5  I     12.82 

22  49  32.7  ■  -13.82 
22  43  49.1  14.81 
22  37  41.7        15.80 

22  31  10.7  -16,78 
22  24  16.3  17.75 
22  l6  58.7        18.72 

22  9  17.9  -19.68 
22  I  14.2  20w65 
21  52  47.9        21.57 

21  43  59-0    -22.5" 

21  34  47.9  23.4- 
21  25  14.8        24.34 

21  15  19.8  -25.24 
21  5  3.3  26.13 
20  54  25.5 

20  43  26.5 
20  32  6.7 
20  20  26.2 

20  8  25.4 
1956  4-5 
19  43  ^3  7 

19  30  23,2 

1917  34 
19    3  ^4  4 

iS  .to  26  5 
i>  ^o  35  I 

I^    5  1-1 


27,01 


55.*Tm.— Tfc»  irfkx  r  Tis  rjf  -•  -* 


*.  -  *»  Sf  ?.-^-'»- 


29.01 

32-11 

32.02 
55- -2 
54.5- 

?5  5 ' 


Semi- 
diameter. 


5  46.16 

5  46.15 
5  46.15 

5  46.15 
5  46.16 

5  46.17 

5  46.18 
5  46.20 
5  46.23 

5  46.26 
5  46.30 
5  46.34 

5  46  39 
5  46  45 
5  4651 


5 
5 


46-57 
46.64 


Sidereal 
Time  of 
Semi- 
diameter 
PassidK 
Meridiaa 


5  4^  73 
5  46.  So 

5    4D.N> 

5  4^.96 

5  47^\> 
5  47  15 
5  47^4 

5  47  34 
5  47  44 

5  47-55 

5  4"  t  5 
5  4~-"r 
5  4-  ^^ 

^    4*  '^'  • 


15   4 


^  : : 


68*75 
68.71 

68.67 

68.63 
68.58 
68.53 

68.47 
68.42 
68.36 

68.30 
68.24 
68.17 

68.11 
68.04 
67.97 

67.90 
67.S2 

67.74 

67.67 
<>7-59 
67-51 

6743 

6735 
67.27 

6-.ig 
^7. 1  .^ 
07.V-2 

ty-  03 
t>*>  -^ 


^    ^^ 


Equation  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 


40.69 

5195 
2.94 

13.64 

24-03 
34.09 

43.80 

53.12 

2.05 

10-57 
18.64 

26.26 

3340 

40.04 

46.18 

51.78 
56.85 

1-37 


6  13.74 

6  15.3S 

6  16.43 

6  i6.^S 

6  1^75 

6  16.03 

6  14  -1 

6  12-M 

6  K\^I 

t>  7.23 


Diff.  for 
I  Hoar. 


s 
0.474 

0.463 
0.452 

0.439 
0.426 

0.412 

0.397 
0.381 

0.364 

0.346 

0.327 
0.307 

0.287 
0.266 

0.245 

0.223 
a2oo 
0.177 


6  5.32  0.153 
6  8.70 ,  0.129 
6  1 1. 51      0.105 


0.081 
OL056 
0,031 

0.007 
0^018 
0.042 

0.067 

O.OQ2 
a.116 
0,14! 


6     3-5^      OL165 


■*  •  •  ■ 


r  i    tJ-<L 


L 


sx   zi't   b.**..    1  c2Jkx...c   c£  CfT    r.*: 


&:r«  ;:*: 


cr. 


r.»  &;«   .*rc*ras<B^ 


II. 
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Ill 


AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

Ji 

V 

• 
o 

o 

o 

S 

•s 

o 

a 

Equation  of 
Time, 
to  be 

Subtracted 
from 

Mean  Time. 

Diff.  for 
I  Hoar. 

Sidrreal 

Time, 

or 

Rifcht  A%rension 

of 

Mean  Sun. 

Apparent 
Rifcbl  Aacension. 

Diff.  for 
1  Hoar. 

Apparent 
Declination. 

Diff.  for 
I  Hour. 

Wed. 
Thur. 
Frid. 

I 

2 

3 

h 
6 

6 

6 

m 

43 
47 
52 

49.32 

57.14 
4.69 

• 

10.331 
10.320 

10.309 

N.23      4    20.5 

22  59  48.9 
22  54  53-3 

m 
-10.81 
11.82 

I2.8a 

3  40.66 

3  5192 

4  2.91 

t 

0.474 
0.463 

0.452 

h      m        ■ 
6  40     8.66 

6  44     5.22 
6  48     1.78 

Sat. 

SUN 

Mon. 

4 

5 
6 

6 

56  11.95 
0  18.90 

4  25.51 

10.296 
10.283 
za268 

22  49  33.7 
22  43  50.2 
22  37  42.9 

-13.82 
14.81 

«5-79 

4  13.61 

4   24.00 

4  34.06 

0.439 
a426 

a4Zi 

6  51  58.34 
6  55  54.89 
6  59  51.45 

Tues. 
Wed. 
Thur. 

7 
8 

9 

8 
12 
16 

31.78 
37.66 

4315 

10.253 
10.237 

I0.220 

22   31    X2.0 
22    24    17.8 
22    17      0.2 

-16.77 

17.75 
18.71 

4  43.77 

4  53.09 

5  2.02 

0.396 
0.380 

0.364 

7    3  48.01 
7    7  44-57 
7  "  4113 

Frid. 

Sat. 

SUN, 

lO 

II 

12 

20 

24 

28 

48.23 
52.86 

57.04 

X0.202 
XO.183 
IO.X64 

22      9    19.6 
22       I    16.0 
21    52   49.8 

-19.67 
20.63 
ax.56 

5  10.54 
5  18.62 
5  26.23 

0.346 

0.327 
0.307 

7  15  37.69 

7  19  34.24 
7  23  30.80 

Mon. 
Tues. 
Wed. 

13 
15 

33 
37 
41 

0.74 

394 
6.63 

10.144 
10.123 

to.xoi 

21    44      I.I 

21  34  50.1 

21    25    17.I 

-22.49 

23.42 
a4-33 

5  33.37 
5  40.02 
5  46.16 

a287 
a266 

0.245 

7  27  27.36 
7  31  23.92 
7  35  20.48 

Thur. 

Frid. 

Sat. 

i6 

17 
i8 

45 
49 
53 

8.80 
10.42 

11.50 

10.079 
X0.056 
10.033 

21    15    22.3 

21     5    5.9 

20   54   28.1 

-25.23 
26.12 
27.0Z 

5  5176 

5  56.83 

6  1-35 

a223 
aaoo 

0.177 

7  39  17.04 
7  43  13.59 
7  47  10.15 

SUN. 

Mon. 

Tues. 

19 

20 
21 

7 

8 
8 

57 

I 

5 

12.01 
11.96 

"•33 

10.010 

9.986 

9.962 

20  43    39.3 
20   32      9.6 
20   20   29.2 

-27.89 
28.75 
29.60 

6    530 
6    8.69 
6  11.50 

0.153 
a  129 
a  105 

7  51     6.71 
7  55     327 
7  58  59.82 

Wed. 
Thur. 
Frid. 

22 
23 

24 

8 
8 
8 

9 
13 
17 

10. 1 1 
8.31 
5.92 

9-937 
9.913 

9.888 

20    8  28.6 
19  56     7.7 
19  43  27.0 

-30.45 
31.28 

32.  IX 

6  13.73 

6  15.37 
6  16.42 

ao8i 
0.057 
a  032 

8     2  56.38 
8    6  52.94 
8  10  49.50 

Sat. 

SUN 

Mon. 

25 
26 

27 

8 
8 
8 

21 

24 

28 

2-94 
59.36 
55.20 

9.863 

9.839 
9.814 

19  30  26.6 
19  17     6.9 
19     3  28.0 

-32.92 
33.72 
34.51 

6  16.88 
6  16.75 
6  16.03 

aoo7 
aoz8 

0.043 

8  14  46.05 
8  18  42.61 
8  22  39.17 

Tues. 
Wed. 
Thur. 
Frid. 

28 
29 

30 
31 

8 
8 
8 
8 

32 
36 

40 
44 

50.44 
45.10 

39.16 

32.64 

9.790 
9.765 
9.740 
9.716 

18  49  30.2 

18  35  13.7 
18  20  38.8 

18     5  45.9 

-35.30 
36.07 

36.83 

37.58 

6  14.72 
6  12.82 
6  10.32 
6     7.25 

ao67 
0.092 
0.1 16 
0.Z41 

8  26  35.72 
8  30  32.28 
8  34  28.84 
8  38  25.40 

Sat. 

NOTE.~Tl 

T 

p. 

he  set 
betifl 
decrc 

8 

4« 

2553 

9.692 

N.I 7  50  350 

-38.32 

6     3.58 

0.165 

8  42  21.95^ 

Diff.  for  I  Hoor, 

+9-8565. 
(Table  III.) 

niidiameter  for  mea 
;n  —  pre6zed  to  tbi 

D  noon  may 
B  hourly  cha 

be  assuinol  the  ^ain 
lOKe  of  declination  i 

e  as  that  for 
ndicates  thi 

apparent  noon 
It  north  decliii 

u 

ations  are 
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IIL 


AT  GREENWICH  MEAN  NOON. 


I 

2 

3 

4 

5 
6 

7 
8 

9 

i 
lO 
II 

!    12 

13 
H 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 

24 

25 
26 

27 

28 
29 

30 
31 

32 


g 

1 

s 

> 

« 

« 

s 

ua 

*« 

^f 

*4 

0 

0 

>* 

>» 

83 

84 

85 

86 

87 
88 

89 
90 

91 

92 
93 
94 

95 
96 

97 


98 

99 
200 


201 
202 
203 

204 
205 
206 

207 
208 
209 

210 
211 
212 
213 

214 


THE  SUN'S 


TRUE  LONGITUDE. 


100  4    30.8 

loi  I  42.4 

1 01  58    54.3 

102  56    6.6 

103  53  19.2 

104  50  32.1 

105  47  45.3 

106  44  58.8 

107  42  12.6 

108  39  26.9 

109  36  41.2 
no  33  55.8 

111  31  10.6 

112  28  25.7 

113  25  40.8 

114  22  56.2 

115  20  II. 7 

116  17  27.5 

117  14  43.4 

118  II  59.6 

119  9  16.3 


120 
121 
122     I 


6  33.2 

3  50-6 

8.7 


122  58  27.3 

123  55  46.7 

124  53  7.0 

125  50  28.1 

126  47  50.3 

127  45  135 

128  42  37.9 

129  40  3.4 


3  56.0 

I  7-5 

58  19-2 

55  31-3 

52  43.7 

49  56.4 

47  9-4 

44  22.7 

41  36.3 


38 
36 
33 


50.4 
4.6 

19.0 


30  33.7 
27  48.6 

25     3-5 

22  18.7 

19  34- 1 
16  49.7 

14     5.6 

II  21.6 

8  38.1 

5  54-9 
3  12.2 

o  30.1 

57  48.5 

55     7.7 
52  27.8 

49  48.8 
47  10.8 

44  33-8 
41  58.0 

39  23.4 


Diff.  for 
X  Hour. 


142.98 
142.99 
143.00 

143.01 

143-03 
14304 

143.06 

M3-07 
143.09 

143.10 
143.10 
143." 

143." 
143.13 
143.14 

143.14 

143.15 
143.16 

143.17 
143.18 

143.20 

143.22 

143-24 
143.26 

143.29 
14332 
143.36 

143.40 

143.44 
143.49 
M3'54 

143.59 


LATITUDE. 


Lof;anthin 

of  the 

Radius  Vector 

of  the 

Earth. 


+  0.20 
0,31 
0.41 

+  0.48 

0-53 
0.55 

+  0.53 
0.48 

0.41 

4-0.32 

0.20 

+  0.08 

—  0.05 
0.18 
0.30 

—  0.41 
0,49 

0-55 

—  0.58 
0.58 
0.55 

—  0.49 
0.40 
0.29 

—  0.17 

—  0.04 

+  O.IO 

+  0.23 

035 
0.45 
0.53 

+  0.58 


0.0072090 
0.0072130 
0.0072150 

0.0072148 
0.0072126 
0.0072079 

0.0072008 
0.007I9I2 
0.0071789 

0.007 1 64 1 
0.0071466 
0.0071263 

0.0071036 
0.0070783 
0.0070507 

0.0070208 
0.0069887 
0.0069546 

O.G069I85 

0.0068808 

0.0068413 

0.0068005 
0.0067581 
0.0067143 

0.0066692 
0.0066228 

0.0065752 

0.0065262 
0.0064756 
0.0064237 
0.0063702 

0.00631 5 1 


Diff.  for 
X  Hour. 


+  2.1 

1.3 
4-  0.4 

-  0.5 

1.5 
2-5 

-  3.5 
4.6 

5.6 

-6.7 

7-9 
9.0 

—10.0 

11. 0 

12.0 

—12.9 
13.8 
14.6 

-15.4 

16. 1 

16.7 

-17.3 
17.9 

18.5 

-19. 1 
19.6 
20.2 

—20.8 
21.4 
22.0 
22.7 

-23.4 


NoTB.— The  numbers  in  «>lumn  A  correspond  to  the  true  equinox  of  the  date;  in  column  K'  to  the  moan 
equinox  of  January  i*A 


Mean  Time 

of 

Sidereal  Nooil 


m 


h 

7  17 
7  13 
7  9 


8 

0.98 

507 

9.16 


7  5  1325 

7  I  1733 
6  57  21.42 

6  53  25,51 
6  49  29.60 
6  45  33-68 

6  41  37.77 
6  37  41.86 

6  33  45-95 

6  29  50.04 
6  25  54.12 
6  21  58.21 

6  18  2.30 
6  14  6.39 
6  10  10.47 

6  6  14.56 
6  2  18.65 
5  58  22.74 

5  54  26.83  ■ 
5  50  3092  . 
5  46  35-00 

5  42  39-09  i 
5  38  43-18  I 

5  34  47.27 

5  30  51.36  ! 
5  26  55.45  I 

5  22  59.54  I 

5  19  3.62 


15  X5  7.71 

Diff.  for  X  Honr, 
— 9».8296. 
(Table  II.) 
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f 

GREENWICH 

MEAN  TIME. 

• 

THE  MOON'S 

1 

1 

SBHIDIAMBTBR. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

ACB. 

Moon. 

Midiii(hl. 

NOOD. 

Diff.  for 
t  Hoar. 

Midnight 

Diff.  for 
I  Hoor. 

Meridian  of 
Greenwich. 

Diff.  for 
X  Hoar. 

NooD. 

I 

a 

3 

r          m 

H  53.5 

14  49.4 
14  49.0 

t           m 

14  506 
14  48.8 

14  49.8 

54  28.8 
54  17-2 
54  158 

m 
-0.69 
-0.27 

40.  x6 

• 

54  21-7 
54  15-2 
54  19-0 

m 
-0.48 
—0.06 
+0.37 

h        m 
17    18.2 

17  57.7 

18  38.7 

m 
X.64 

X.67 
x-75 

d 
20.1 

21. 1 

33.1 

4 

5 
6 

»4  514 

14  565 

»5    3-9 

14  53-6 

14  59-9 

15  8.3 

54  24-7 

54  43-3 

55  10.5 

+0.58 
0.96 
X.29 

54  328 

54  55.9 

55  26.8 

+0.78 

1.13 
X.42 

19  22.2 

20  9.0 
20    59.8 

X.88 
2.03 
2.20 

23.1 
24.1 
25.1 

7 
8 

9 

15  131 
15  33.6 

15  34-6 

15  18.3 
15  39.1 
15  40.0 

55  44-5 

56  23.0 

57  3-3 

+X-53 
Z.65 

1.67 

56     3-4 

56  43-1 

57  23.2 

4z.6o 
1.68 
X.63 

21  54-4 

22  515 

23  49-3 

a-34 
2.41 

2.40 

26.1 
27.1 
28.1 

lO 

II 
la 

IS  45-3 

15  54-8 

16  3.7 

15  50.3 

15  590 

16  5.9 

57  42-4 

58  17-5 
58  46.5 

+1.56 

x-35 
X.05 

58    0.6 
58  32.9 
58  58.2 

+X.46 
1. 21 
a89 

6 

0  45-9 
X  40.0 

2.31 
2.20 

29.1 
0.7 

1-7 

13 
15 

16    8.5 

16    I3.0 
16    13.5 

16  10.5 
16  13.0 
16  13.5 

59    7.8 
59  20.8 
59  26.2 

+0.7X 

0.38 

+0.06 

59  153 
59  24.4 
59  26.2 

40.55 
40.22 

-0.08 

2  314 

3  20.6 

4  8.8 

2.09 
2.02 
2.00 

3.7 

3-7 
4-7 

i6 

17 
i8 

16    13.0 
16   II.O 
16      7.7 

16  ia.a 
16    9.5 
16    5.6 

59  34-5 
59  171 
59    4-9 

-0.20 
0.41 
0.60 

59  21.4 
59  1 1-6 

58  57.1 

-0.30 
0.51 
a69 

4  57.3 

5  47.3 

6  40.0 

2.04 
2.13 
2.26 

5-7 
6.7 

7-7 

19 
ao 

ai 

16      3.3 

15  57-7 
15  51-3 

16    0.6 

15  54-5 
15  47-6 

58  48.4 
58  28.x 

58    4-2 

-0.77 
0.92 
X.07 

58  38.7 
58  16.6 

57  510 

-0.85 
0,99 
X.14 

7  35-9 

8  34  7 

9  347 

2.40 

2.49 
2.50 

8.7 

9-7 
10,7 

aa 

33 
34 

15  43-8 

15  35-5 
15  26.8 

X5  39-7 
IS  31-3 
IS  33.3 

57  37.0 
57    6.8 
56  34.6 

-X.20 

1.31 

1.36 

57  22.2 
56  50-8 
56  18.2 

—x.26 

X.34 
1-37 

10  33.8 

11  29.8 

12  21.6 

2.41 
2.25 
2.07 

11.7 
12.7 

137 

35 

a6 

37 

15  17.8 

15     9-3 

15     1.4 

IS  134 

15     5-2 

14  580 

56     1.8 

55  30a 
55     1-6 

-X.35 
X.26 

X.IO 

55  45-7 
55  15-4 
54  49-1 

-1.32 
1.19 
0.98 

13     9.1 

13  530 

14  34-3 

1.90 

x-77 
1.68 

14.7 

157 
16.7 

38 
39 

,  30 
3X 

14  550 

14  50-4 
1448.3 

14  48.4 

14  53.5 

14  490 

14  47-9 
14  49.6 

54  38.0 

54  21-2 
54  12.8 

54  137 

-0.85 

0-53 
-0.16 

+0.25 

54  28.7 

54  159 
54  12.0 

54  18.0 

-0.70 

-0.35 

40.04 

0.46 

15  14.2 

15  53-7 

16  33.9 

17  16.0 

1.64 
1.65 
X.71 
z.8z 

17.7 
18.7 
19.7 
20.7 

33 

»4  51-4 

14  540 

54  248 

40.68 

54  34-2 

40.89 

18      I.O 

X.94 

21.7 

8 
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GREENWICH 

MEAN  TIME. 

1 

1 

THE  MOON'S  RIGHT 

'  ASCENSION  AND  DECLINATION. 

• 

Hoar. 

RiRhl 
AsceasioQ. 

Diff.  for 
z  Minute. 

Declination. 

Diff.  for 
I  Minute. 

liour. 

RiRht 
Ascension. 

Diff.  for 
I  Minute 

Declination. 

Dift.  for 
1  Miuut<^. 

WE 

:dnesi 

)AY  I. 

FRIDAY  3. 

h 

m        8 

t 

0      *      » 

ft 

h     m        s 

s 

0      '         »i 

1 

O 

23 

30  44-73 

I. 7617 

S.  0  33  15.8 

13.961 

0 

0  55  37." 

1.8040 

N.IO  19  39.9 

12.993 

I 

23 

32  30.40 

X.7607 

0  19  18.3 

13.956 

I 

0  57  25.43 

i.fofiS 

10   32   38.4 

13.957 

2 

23 

34   16.02 

X.7599 

S.    0      5    21. 1 

13.951 

2 

0  59  13-92 

1.8096 

10  45  34.7 

ta.930    1 

3 

23 

36      1.59 

1.7591 

N.  0    8  35.8 

13.945 

3 

I     I     2.58 

1. 8124 

10  58  28.8 

13.883 

4 

23 

37  47-11 

1.7584 

0  22  32.3 

13.938 

4 

I     2  51.41 

I. 8153 

II   XI  20.6 

12.843 

5 

23 

39  32.60 

1.7578 

0  36  28.3 

13.930 

5 

I     4  40.42 

1.8183 

II   24   lO.O 

13.803 

6 

23 

41   18.05 

1.757a 

0  50  23.9 

X3.9aa 

6 

I     6  29.61 

X.8214 

II  36  57.0 

13.765 

7 

23 

43     3-47 

X.7568 

I     4  19.0 

13.913 

7 

I     8  18.99 

1.8246 

II   49  41.6 

13.733 

8 

23 

44  48.87 

1.7565 

I  18  13.5 

13.904 

8 

I   10     8. 56 

1.8278 

12      2    23.7 

13.681 

9 

23 

46  34.25 

1.756a 

I  32     7.5 

13.894 

9 

I   II  58.33 

I. 8313 

12    15      3.3 

13.638 

lO 

23 

48  19.61 

1.7559 

I  46     0.8 

13.883 

10 

I   13  48.30 

1.8345 

12   27   40.3 

la.595 

II 

23 

50     4.96 

X.7558 

1  59  53.4 

2  13  45.4 

13.87a 

II 

I   15  38.47 

1.8379 

12   40    14.7 

I a. 553 

12 

23 

51   50.30 

X.7557 

13.860 

12 

I   17  28.84 

1.84x4 

12   52   46.5 

13.507 

13 

23 

53  35.64 

X.7557 

2  27  36.6 

13.847 

13 

I   19  19.43 

1.8450 

13     5  15.6 

xa.463   ' 

14 

23 

55  20.99 

1.7558 

2   41    27.0 

13.833 

14 

I  21   10.24 

1.8486 

13  17  41.9 

ia.415 

15 

23 

57     6.34 

1.7559 

2   55    16.6 

13.820 

15 

I  23     1.26 

1.8533 

13  30     5.4 

13. 368    . 

i6 

23 

58  51.70 

1.756a 

3     9     5.4 

13.805 

16 

I  24  52.51 

1.856X 

13  42  26.1 

13.331 

17 

o 

0  37.08 

1.7565 

3  22  53.2 

13.789 

17 

I  26  43.99 

X.8600 

13  54  43.9 

r2.37a 

i8 

o 

2  22.48 

1.7569 

3  36  40.1 

13.773 

18 

I  28  35.71 

X.8639 

14     6  58.7 

I2.3a3 

19 

o 

4     7.91 

X.7574 

3  50  26.0 

13.757 

19 

I  30  27.66 

1.8678 

14  19  10.5 

13.17a 

20 

o 

5  53.37 

1.7579 

4     4  10.9 

13.740 

20 

I  32  19.85 

1.8719 

14  31   19.3 

ia.ia3 

21 

o 

7  38.86 

1.7585 

4  17  54.8 

i3.7aa 

21 

I  34  12.29 

1.8761 

14  43  25.1 

ta.070 

22 

o 

9  24.39 

1.759a 

4  31  37.6 

13.703 

22 

I  36     4.98 

x.88oa 

If  55  27.7 

13.017 

23 

0 

II     9.97 
TF 

1.7600 

lURSD 

N.  4  45  19.2 
AY  a. 

13.684 

23 

I  37  57.92 
SA 

1.8844 

lTURD. 

N.I5     7  27.x 
KY  4. 

11.96s 

O 

o 

12  55.59 

1.7608 

N.  4  58  59.7 

13.665 

0 

I  39  51.11 

1.8887 

N.I 5  19  33.3 

ff.909 

I 

o 

14  41.27 

1.7618 

5  12  39.0 

13.644 

I 

I  41  44.56 

1-8931 
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9 

22 

39.59 

a. 3477 

16 

I  38.3 

xs.8x8 

II 

32 

19.43 

a.4390 

24 

42     0.7 

7.846 

II 

9 

24 

54.33 

a. 8436 

15 

47  46.4 

xV9Xt 

12 

34 

45.68 

a.4359 

24 

34     5.3 

8.aox 

12 

9 

27 

8.82 

a.2394 

15 

33  48.9 

M.004 

13 

37 

11.74 

2.4327 

24 

26     0.6 

8.154 

13 

9 

29 

23.06 

a.a353 

15 

19  45.9 

X4.094 

14 

39 

37.60 

2.4294 

24 

17  46.8 

8.306 

14 

9 

31 

3706 

2.2313 

15 

5  37.6 

X4.X88 

15 

7  42 

3.27 

2.426X 

24 

9  23.9 

8.457 

15 

9 

33 

50.82 

a. 2373 

14 

51  24.0 

X4.«70 

i6 

44 

28.74 

2.4227 

24 

0  51.9 

8.608 

16 

9 

36 

4.34 

3.3333 

14 

37     5.2 

X4.356 

17 

46 

5400 

a. 4 192 

23 

52  10.9 

8.757 

17 

9 

38 

17.62 

3.2194 

14 

22  41.3 

14.440 

i8 

49 

19.05 

2.4157 

23 

43  21.0 

8.906 

18 

9 

40 

30.67 

3.2156 

14 

8  12.4 

X4.5«a 

19 

51 

43.B8 

2.4X31 

23 

34  22.2 

9.053 

19 

9 

42 

43.49 

2.3x17 

13 

53  38.6 

X4.804 

20 

54 

8,50 

2.4084 

23 

25  14.6 

9«aoo 

20 

9 

44 

56.08 

2.2079 

13 

38  59.9 

X4.6B4 

>    21 

56 

32.89 

3.4046 

23 

15  58.2 

9.346 

21 

9 

47 

8.44 

3.8043 

13 

24  16.5 

M.7«a 

•   22 

58 

57.05 

3.4cx>8 

23 

6  33.1 

9.490 

22 

9 

49 

20.58 

3.200s 

13 

9  28.5 

14.838  i 

23 

8 

I 

20.99 

a.397» 

22 

56  59.4 

9.632 

23 

9 

51 

32.50 

3.1968 

12 

54  35.9 

V4«9X3  j 

24 

8 

3 

44.70 

a. 3932 

N.22 

47  17.2 

9.774 

24 

9 

53 

44.20 

2.1932 

N.12 

39  38.9 

X4.987J 

VIIL 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Right 
Ascension. 


Diff.  for 
X  Minute, 


O 
I 

2 

3 

4 

5 
6 

7 

8 

9 

lO 

II 

12 

13 

14 

15 
i6 

17 
i8 

19 

20 
21 
22 

a3 


o 

z 

2 

3 

4 

5 
6 

7 

8 

9 

lO 

iz 

Z2 

13 
14 

15 

i6 

I? 
i8 

19 

20 
21 
22 
83 
M 


Declination. 


Diff.  for 
I  Minute. 


MONDAY  13. 


h 
9 
9 

9 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
zo 
zo 


[O 

to 

[O 

:o 
to 
to 
to 


m 
53 
55 
58 

o 

2 

4 
6 

9 
II 

13 

15 

17 

19 
21 

24 
26 

28 

30 

32 
34 
36 

39 
41 
43 


t 

■ 

44.20 

9.193a 

55.69 

a.  1897 

6.97 

t.x86a 

18.04 

a.x8<7 

28.90 

«.im 

39.57 

a.  176a 

50.04 

i.x7a9 

0.31 

a.i«97 

10.40 

«.xM6 

20.30 

9.1633 

30.02 

S.X605 

39.56 

1.1576 

48.93 

«.I547 

58.13 

t.i3t9 

7.16 

ft.X49a 

16.03 

I.Z466 

24.75 

9.1440 

33-31 

«.I4«4 

41.7a 

9.1399 

49.99 

a. 1367 

58.  Z2 

t.x34S 

6.ZZ 

t.x3ai 

13.97 

•.Z999 

2Z.70 

t.zi7e 

N, 


2 
2 
2 
I 
I 
I 
z 


39 
24 
9 
54 
39 

23 

8 


o  53 
o  37 

O  22 
O      6 

9  50 
9  35 
9  19 
9  3 
847 
8  31 
8  15 


N. 


7 

7 

7 

7 
6 

6 


59 

43 

27 
II 

55 

38 


38.9 

37.5 
31.9 

22.1 

8.2 

50.4 
28.7 

3.2 

34.0 

Z.2 
24.9 

45.1 
2.0 

15.7 
26.3 

33.8 

38.4 

40.  Z 

39.x 

35.4 
29.1 

20.4 

9.3 
55.9 


TUESDAY  Z4. 


45 
47 
49 
51 
53 
56 
58 
o 
2 

4 
6 

8 

zo 

Z2 

t5 

17 

X9 
21 

23 
25 

27 

29 
31 

34 
36 


29.31 
36.80 

44.18 

51.46 
58.63 

5.71 
12.69 

19.58 

26.39 

33." 
39.78 

46.37 
52.89 

59-35 
5.76 

12. 12 
18.44 
24.72 
30.96 
37.18 

43.37 

49.54 

55.70 

Z.85 

8.00 


i.zas8 
l.z«39 

9.IS9S 

t.ifla4 
t.ix8B 

9.ZX7t 

■.1136 

9. 1x4* 

a.XMB 
t.xxi6 
a«xi04 
9.109a 


9.1079 
9.xo6t 
a. 1057 
9.1050 
a.  1043 
9.Z038 
a. 1034 
a. 1090 
a.xos7 
a.  1096 
a.xo9S  N. 
9.zoas  IS. 


N. 


6  22  40.3 
6     6  22.6 


5 
5 
5 
5 

4 
4 
4 
3 
3 
3 

3 

2 

2 

2 
z 
z 
I 
I 
o 
o 
o 


50 

33 

17 
o 

44 
27 

II 

54 
38 
21 

5 

48 
32 

15 
58 
42 

25 
8 

52 

35 
z8 


5 
7 
3 
5 


o    2 

o  Z4 


2.9 

4Z.2 

17.7 

52 

25 

57 

27 

56.3 

23.8 

50.1 

15.3 
39.5 

2.8 

25.3 
47.0 

8.1 
28.7 
48.8 

8.5 
28.0 

47.3 

6.5 

34.3 


X4.987 
X5.058 
X5.xaS 

X5.197 
13.964 

13.399 

13.393 

13.456 

13.517 
X5.57« 

15.634 
X3.69X 

13.743 
X3.798 

13.849 
13.899 

X5.947 
13*994 

X6.099 
x6.oe3 
X6.X93 
z6.z6s 
16.904 
16.949 


16.977 
16.3x9 

16.345 
16.377 

16.406 

16.433 
X6.460 
16.485 
16.508 
16.331 
X6.559 
X6.57I 
X6.588 
x6.604 
16.618 
16.639 
X6.643 
16.653 
X6.66X 
16.668 
X6.673 
X6.677 

16.679 
X6.660 

16.679 


Hour. 


RiRht 
Ascension. 


O 
I 

2 

3 

4 

5 
6 

7 

8 

9 
10 

zz 

12 

13 

14 

15 
16 

17 
18 

19 
20 

2Z 
22 


O 

z 

2 

3 

4 

5 
6 

7 

8 

9 
zo 

zz 

Z2 

13 

14 

15 
16 

17 

18 

19 
20 

21 

22 

23 
24 


Diff.  for 
I  Minute. 


Dedinstion. 


Diff.  for 
z  Minute. 


WEDNESDAY  15. 


h 

IZ 

II 

IZ 
IZ 
IZ 

zz 
zz 

IZ 

zz 
zz 
zz 
zz 

12 
12 
12 
12 
12 
12 

la 

12 
Z2 
Z2 
Z2 
Z2 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

3 
3 
3 
3 
3 
3 
3 
3 
3 


36 
38 
40 
42 
44 
46 
48 
50 
52 
55 
57 

59 

z 

3 
5 
7 
9 
zz 

H 
16 

18 

20 

22 

24 


s 

s 

8.00 

9.X033 

14. 15 

9.1096 

20.3Z 

9.t097 

26.48 

3.1030 

32.67 

9.1033 

38.88 

9.X<^ 

45.12 

9.1049 

51.39 

9.1048 

57.70 

9.1056 

4.06 

9.XO64 

Z0.47 

9.XO73 

16.93 

9.Z0B3 

23.45 

9.1093 

30.03 

9.x  104 

36.69 

9.XIX6 

43.42 

9.XX38 

50.23 

9.1149 

57.13 

9.XI57 

4.II 

9.XX79 

ZI.Z9 

9.x 188 

18.37 

9.1906 

25.66 

9.1994 

33.06 

9.1949 

40.57 

9.x96a 

s. 


s. 


o 
o 
o 
z 

z 
I 
z 

2 
2 
2 

3 

3 
3 
3 
4 
4 
4 
4 
5 
5 

5 

6 

6 

6 


14 

31 

47 

4 
21 

37 

54 
zi 

27 

44 

z 

17 
34 

50 

7 

23 
40 

56 

13 

29 

45 

2 

18 
34 


34.3 
15.0 

55.6 

35.9 

15.8 

55.3 
34.2 

12.5 
50.1 

26.8 

2.7 

37.6 
II. 4 

44.0 

15.4 

45.4 
14.0 

41. 1 

6.5 
30.2 

52.1 
12.2 

30.3 
46.3 


THURSDAY  x6. 


2  26 

2  28 


31 
33 
35 

37 
39 
41 
43 
46 
48 
50 
52 

54 
56 

59 
I 

3 
5 
7 

9 

12 

14 
16 

18 


48.20 

9.1989 

55.96 

9.X3Q4 

3.85 

3.1397 

11.88 

9.XS30 

20.05 

a.xs74 

28.37 

3.X398 

36.83 

9.1434 

45.45 

a.  1450 

54.23 

9.1476 

3.17 

9.1504 

Z2.28 

a. 1533 

21.57 

9.1563 

31.04 

a.  1593 

40.69 

9.1634 

5053 

3. 1656 

0.56 

3. 1(>8H 

10.79 

3.1733 

21.22 

a. 1755 

31.85 

3.1789 

42.69 

3.1835 

53-75 

a.  1863 

5.03 

a. 1898 

16.53 

9.1936 

28.26 

a.  1974 

40.22 

3.9013 

S.  6 

7 
7 
7 

7 

8 

8 
8 
8 

9 

9 

9 
o 

o 

o 

o 

z 
z 
z 
I 

2 
2 
2 
2 
S. 


51  0.1 

7  "7 

23  21.0 

39  27.8 

55  32.1 

"  33.9 

27  32.9 

43  29- 1 

59  22.5 

15  12.9 

31  0.3 

46  44.5 

2  25.5 

18  3.2 

33  37.4 

49  8.1 

4  35.2 

19  58.7 
35  18.4 

50  34.2 

5  46.0 

20  53.8 

35  57-5 

50  56.9 

5  52.0 


X6.679 

16.677 
16.674 
16.668 
16.663 

«6.653 
x6.6«3 
X6.633 
X6.619 
X6.605 
16.590 

16.579 
X6.553 
X6.533 
16.519 

16.488 

16.464 

16.437 
16.409 

16.380 

X6.350 

16.3x8 

X6.9B4 

16.948 


16.919 

16.174 
X6.X34 
X6.093 

X6.05X 
16.007 
15.960 

15.913 
15.865 
15.815 

15.763 
15.710 
X3.656 

X5.399 
15.54X 
X3.489 
X3.499 
X3.360 
15.996 
13.930 
13.14 
13.096 
13.096 

H.934 
14.  Ml 
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IX. 


GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT 

• 

ASCENSION  AND  DECLINATION. 

Hoar. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Hour. 

Right 

Diff.  for 

Declination. 

1 
Diff.  for 

Ascension. 

X  Minute. 

t  Minute. 

Atcension. 

I  Minnte. 

X  Minnte. 

F 

RIDAY 

17. 

SUNDAY  19. 

h    m       • 

s 

•         r          » 

m 

h    m        ■ 

■ 

•         0m 

* 

1 

O 

13   18  40.22 

a. 9013 

S.I3        5    52.0 

14.881 

0 

15     9  40.50 

a. 4385 

S.23     7  42.2 

9.629 

X 

13  20  52.42 

a.  205a 

13    20    42.6 

X4.807 

I 

15   12     6.60 

a. 4374 

23    17    15.6 

9.485 

2 

13  23     4.85 

a.  2092 

13  35  28.8 

X4.73a 

2 

15   14  32.99 

a.44aa 

23   26  40.4 

9.340 

3 

13  25   17-52 

a. 213a 

13  50  10.4 

14.654 

3 

15  16  59.66 

a.  4469 

23  35  56.4 

9.X9S 

4 

13  27  30.43 

a.ai73 

14    4  47-3 

X4.375 

4 

15  19  26.62 

a.45X7 

23  45     3.6 

9.04s 

5 

13  29  43.60 

a. 2216 

14  19  19.4 

X4.495 

5 

15  21  53.86 

a.4564 

23  54     X.8 

8.89s 

6 

13  31  57-02 

a. 2258 

14  33  46.7 

14.4x3 

6 

15  24  21.39 

2.46x1 

24     2  51.0 

8.74S 

7 

13  34  10.69 

a.a30x 

14  48     9.0 

14.339 

7 

15  26  49.19 

a.46s7 

24  II  31.2 

8.593 

8 

13  36  24.63 

a. 2345 

15     2  26.2 

I4.a44 

8 

15  29  17.27 

a.47o« 

24  20     2.2 

8.440 

9 

13  38  38.83 

a. 2389 

15  16  38.3 

U.158 

9 

15  31  45.61 

a.4746 

24  28  24.0 

8.aB7 

lO 

13  40  53.30 

a.  2433 

15  30  45.2 

14.071 

10 

15  34  14,22 

a.4790 

24  36  36.6 

8.X3a 

II 

13  43     8.03 

a.a478 

15  44  46.8 

XS.98X 

II 

15  36  43.09 

a. 4833 

24  44  39.8 

7.97s 

12 

13  45  23.03 

a.a523 

15  58  42.9 

X3.889 

12 

15  39  12.22 

a. 4876 

24  52  33.6 

7.817 

13 

13  47  38.31 

8.2570 

16  12  33.5 

X3.797 

13 

15  41  41.60 

a.4917 

25     0  17.9 

7.639 

14 

13  49  53-87 

a.  2617 

16  26  18.5 

X3.703 

14 

15  44  11.23 

•.4958 

25     7  52.7 

7.500 

15 

IS  52   9.71 

•.2663 

16  39  57-9 

13.608 

15 

15  46  41.10 

a.4998 

25  15  17.9 

7-339 

i6 

13  54  25.83 

a.a7ii 

16  53  31-5 

X3.5XX 

16 

15  49  IZ.21 

a. 5038 

25  22  33.4 

7.X77 

I? 

13  56  42.24 

«.«759 

17     6  59.2 

X3.4xa 

17 

15  51  41.56 

2.5077 

25  29  39.2 

7.015 

i8 

13  58  58.94 

a.a8o7 

17  20  20.9 

i3.3xa 

18 

15  54  12.13 

a.5XX4 

25  36  35-2 

6.852   ' 

19 

14     I   15.93 

2.2856 

17  33  36.6 

xs.ati 

19 

15  56  42.92 

1.5x50 

25  43  21.4 

6.687 

20 

14     3  33.21 

a.a9o« 

17  46  46.2 

IS.X07 

20 

15  59  13.93 

t.sx86 

25  49  57.7 

6.5aa 

21 

14     5  50.78 

a.  2953 

17  59  49.5 

13.002 

21 

16     I  45.15 

a.stao 

25  56  24.0 

6.3SS 

22 

14    8     8.65 

a.  3003 

x8  12  46.5 

ia.897 

22 

16    4  16.57 

a«sa93 

26     2  40.3 

6.x^ 

23 

14  10  26.82 
SA 

a*  3093 

TURDi 

S.18  25  37.1 
\Y  18. 

M.789 

23 

z6    6  48.19 

a.5a86 

[ONDA^ 

S.26     8  46.5 
V  20. 

•.ow 

O 

14  12  45.29 

2.3103 

S.18   38   2X.2 

xa.68o 

0 

z6    9  20.01 

a. 53x8 

S.26  14  42.7 

s-Ssfl 

I 

14  15    4.06 

a.3154 

18   50   58.7 

xa.569 

I 

16  II  52.01 

a. 5348 

26  20  28.7 

S.6B0 

2 

14  17  23.14 

2.3*05 

19     3  29.5 

xa.457 

2 

16  14  24.19 

a, 5378 

26  26    4.5 

S-Sxa 

3 

14  19  42.52 

a.3a55 

19  15  53.6 

xa.344 

3 

16  16  56.55 

••S407 

26  31  30.1 

S.34X 

4 

14  22     2.20 

a.  3306 

19  28  10.8 

is.a20 

4 

16  19  29.07 

a. 5433 

26  36  45.4 

5.169 

5 

14  24  22.19 

t«3357 

19  40  21. 1 

xa.its 

5 

16  22     1.75 

a.  5458 

26  41  50.3 

4.996 

6 

14  26  42.49 

a.3409 

19  52  24.4 

X1.996 

6 

16  24  34.57 

a. 5483 

26  46  44.9 

4.at3 

7 

14  29     3.10 

a.  3461 

20     4  20.6 

XX. 876 

7 

16  27     7.54 

a. 5507 

26  51  29.1 

4.649 

8 

14  31  24.02 

a.  351a 

20  16    9.5 

XX. 754 

8 

16  29  40.65 

t.5Sa9 

26  56     2.8 

4-47S 

9 

14  33  45.24 

a.3563 

20  27  51. 1 

XX. 632 

9 

16  32  13.89 

a. 5550 

27    0  26.1 

4.301 

lO 

14  36     6.77 

a. 3614 

20  39  25.3 

XX.508 

10 

16  34  47.25 

a. 5569 

27     4  38.9 

4.X25 

II 

14  38  28.61 

a.  3666 

20  50  52.1 

xi.s«3 

II 

16  37  20.72 

a. 5588 

27     8  41. 1 

3.949 

12 

14  40  50.77 

a.37»8 

21     2  II. 3 

XI.257 

12 

16  39  54.30 

a.  5605 

27  12  32.8 

3.773 

13 

14  43   13.23 

a.37«9 

21   13  22.9 

XX.Z29 

13 

z6  42  27.98 

a.  5620 

27  16  13.9 

3.597 

14 

14  45  36.00 

a. 3821 

21  24  26.8 

X0.999 

14 

16  45     1.74 

a.  5633 

27  19  44.4 

9.4x9 

15 

14  47  59.08 

2.387a 

21  35  22.8 

10.868 

15 

16  47  35.58 

a.  5646 

27  23     4.2 

3.a4a 

i6 

14  50  22.47 

2.39*3 

21  46  10.9 

XO.736 

16 

16  50     9.49 

a. 5657 

27  26  13.4 

3-064 

17 

14  52  46.16 

a.  3974 

21  56  51. 1 

ZO.603 

17 

16  52  43.47 

a. 5668 

27  29  I 1.9 

a.  886 

i8 

14  55  10.16 

2.4025 

22     7  23.3 

XO.468 

18 

16  55  17.51 

a. 5677 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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X3.80S 

4 

z  32  12.06 

1.8638 

Z4  38  52.4 

xa.057 

5 

o 

7  32.52 

X.764S 

4  25  33-2 

13-783 

5 

I  34    4.00 

1.8676 

Z4  50  54.2 

x«.oos 

i     6 

o 

9  18.39 

i.7«*7 

4  39  19.6 

t3.7te 

6 

X  35  56.17 

X.8714 

Z5     2  52.8 

XX.949 

7 

o 

zi     4.29 

x.TtiSS 

4  53    4-7 

tS«74i 

7 

I  37  48.57 

X.8753 

15  14  48.1 

XX.893 

8 

o 

12  50.23 

x.7«te 

5    6  48.5 

13.7x9 

8 

I    39    4I.2Z 

X.879a 

15  26  40.0 

XI.8S7 

.     9 

o 

14  36.21 

1.7*^ 

5  20  30.9 

13.696 

9 

z  41  34.08 

1.8833 

Z5  38  28.5 

XX.779 

lO 

o 

16  22.23 

'•7^7$ 

5  34  "-o 

I3«67S 

zo 

z  43  27.19 

x.887a 

15  50  13.5 

XX.7SX 

II 

o 

18    8.31 

i.7«4 

5  47  5X-6 

13.  647 

zz 

z  45  20.55 

X.8914 

16     I  55.0 

xi.66f 

12 

o 

19  54-44 

x.7^ 

6     z  29.7 

XS.6S3 

Z2 

z  47  14.16 

X.8956 

16  13  33.0 

Xi.6a9 

13 

o 

21  40.63 

1.77OJ 

6  Z5    6.3 

13.997 

13 

z  49    8.02 

X.8998 

16  25     7.4 

XX.S43 

H 

o 

23  26.88 

i.77«S 

6  28  4Z.3 

13.57X 

14 

z  51     2.14 

x.904a 

16  36  38.  z 

xx.48i 

.  »5 

o 

25  13-19 

1.77*4 

6  42  14.8 

X3.544 

15 

z  52  56.52 

x.9o«5 

z6  48     5.2 

XI.410 

i6 

o 

26  59.57 

x-7737 

6  55  46.6 

13.3x6 

z6 

z  54  51.16 

X.9199 

z6  59  28.5 

11.336 

'  17 

o 

28  46.03 

X.775B 

7    9  X6.7 

tS.4» 

17 

z  56  46.07 

1.9174 

17  10  47.9 

XX. 191 

i8 

o 

30  32.57 

x.77^ 

7  22  45-1 

SS.4S9 

z8 

z  58  41.25 

X.92I9 

17  22     3.5 

xx.n7 

19 

o 

32  19.19 

X.7777 

7  36  ZZ.8 

XS.4«9 

19 

2      0   36.70 

1.9363 

17  33  15.2 

xx.x6a 

20 

o 

34     5.90 

x.779a 

7  49  36.6 

1S-S9B 

20 

2      2   32.43 

x.93ia 

17  44  22.9 

XX.09S 

21 

o 

35  52.70 

X.780S 

8    2  59.6 

13.368 

21 

2      4   28.44 

1.93S9 

Z7  55  26.6 

ix.oa8 

22 

o 

37  39-60 

x.78a5 

8  z6  20.8 

13.336 

22 

2     6  24.74 

X.9407 

z8     6  26.2 

10.960 

:  ^^ 

o 

39  26.60 

X.7M 

N.  8  29  40.0 

1S-9B6 

«3 

8    8  21.32 

X.9454 

N.18  17  21.8 

10.891 

1 

TH 

[URSDi 

^Y  3a 

SATU 

RDAY,  AUGUST  z. 

o 

1 

o 

41  13-70 

i.7«59 

N.  8  42  57.2 

1S.«70 

0 

2    10   Z8.I9 

X.9SP3  IN. 18   28    13.2 

10. 8« 

1 

I 

o 

43     0.91 

X.7878 

8  56  Z2.4 

X3.n7 

'^^■^ 

2 

o 

44  48.24 

1.7897 

9    9  25-6 

X3.MI 

3 

o 

46  35-68 

X.7917 

9  22  36.7 

lS»ifi7 

4 
5 

o 
o 

48  23.24 
50  10.93 

X.7937 
X.7959 

9  35  45-7 
9  48  52-5 

13.  IS* 
13*099 

PHASES 

;  OF  THE  MOON. 

6 
7 

o 
o 

51   58.75 
53  46.71 

x.79»a 
1.8004 

10    z  57.  z 
10  14  59.5 

13.098 

13.OW 

8 

o 

55  34.80 

x.8aa7 

10  27  59.5 

n.9Bi 

d 

h     m 

9 

o 

57  23.03 

X.805X 

10  40  57.2 

x«.9*« 

C 

Last  Qnaiie 

r      .     .     .    July       2  I 

3  23.2 

lO 

II 

12 

o 

59  ".41 
0  59.95 
2  48.64 

X.8076 
x.Sxoa 
x.SxiS 

xo  53  52.5 
II     6  45.4 
II  19  35.8 

xa.9o« 
xt.86x 
XS.8X9 

• 
D 

New  Moon 
First  Ouartc 

••••••     10 

7  35.0 
4     4-3 

•              w              w              w              •              •              •  ^^ 

r 17 

■        •••••*/ 

13 
14 
«5 

4  37-49 
6  26.50 

8   15.68 

X.8X55 
i.Sita 
x.Saix 

II  32*23.7 
II  45    9.Z 
II  57  51-9 

x«.777 
M.739 
xfl.69a 

0 

Full  Moon 

•      •••>•      2A. 

5  45.x 

^B       VV  •  V        ^^^m  V^  ^^M^ 

••••••      *T 

i6 

10     5.03 

1     1.8240 

12  10  32.1 

xt.647 

d     b 

'7 

II   54.56 

1.H269 

12  23     9.6 

Xt.6Qt 

C 

Apogee     . 

July 

2  15.2 

i8 
19 

13  44.26 
15  34-14 

X.8298 
1.8330 
1.8362 

12  35  44-3 
12  48  16.3 

It.  396 

it*Sxo 
X1.46I 

Perij<t»e 

•        ••••.•         I 

5     6.0 
0    9.8 

Aooc'ee     • 

20 

17     J4.22 

13       0    45.5 

•  •^^^^^^^^          9 

•••••••j 

21 

19     14.49 

1.8395 

13  13  II. 8 

xa.4X4 

22 

21      4.96 

1.8427 

13  25  35.2 

ia.366 

23 

22    55.62 

i.84fO 

13  37  55.7 

xa.3i7 

24 

24   46.48 

1.8494 

IN-U  50  13.2 

12.267 
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GREENWICH  MEAN  TIME. 


LUNAR  DISTANCE& 


Name  and  Direction 
of  Object 


8 


12 


13 


Antares  W. 

a  Aquilse  W. 

Mars  £ . 

a  Arietis  £  . 

Aldebaran  £ . 

Sun  £ . 

a  Aquilse  W. 

Fomalhaut  W. 

Aldebaran  £ . 

Sun  E. 

a  Aquils  W. 

Fomalhaut  W. 

Aldebaran  £ . 

Sun  £ . 

a  Aquils  W. 

Fomalhaut  W. 

a  Pegasi  W. 

Aldebaran  £ . 

Sun  £ . 

a  Aquils  W. 

Fomalhaut  W. 

a  Pegasi  W. 

Sun  £ . 

Fomalhaut  W. 

a  Pegasi  W. 

Sun  £ . 

Fomalhaut  W. 

a  Pegasi  W. 

Mars  W. 

a  Arietis  W. 

Sun  £ . 

a  Pegasi  W. 

Mars  W. 

a  Arietis  W. 

Sun  £. 

Sun  W. 

Spica  £  . 

Saturn  £  . 

Antares  £  . 

Sun  W. 

Spica  £ . 

Saturn  £  . 

Antares  £ . 


Noon. 


104  52  36 
56  46  30 
36  58  47 

43  31     I 

75  35  33 
106  59  19 

66  20  54 
40     8  32 

63  55  14 
96    3  57 

76  14  6 
50  14  10 
52  21     7 

85  "  34 

86  19  31 
60  50  55 

38  38  43 
40  51  30 
74  17  16 

96  33  M 

71  49     9 

49  30  17 
63  x6  12 

83     5  32 

60  52  39 

5a    4    o 

94  38  35 

72  39  33 
32  4  47 
29  21  38 

40  37  12 
84   48   29 

43  54  M 

41  56  24 

a8  53  44 

21  39  33 
70  16  15 

90  12     6 

116     8  28 

34  43  16 

56  II  5 

76  13  I 

I02  2  26 


P.L. 
of 

Diff. 


3030 

4077 
SS75 

3067 
SX09 
S401 

3901 

3899 
S155 
34U 

3796 
S68a 

3x85 

S437 

3726 

3457 
3SS8 

3«i7 
3406 

3678 
333Z 

33*0 

3345 

3330 

3153 

3*59 

3x22 
3013 

3143 
S869 

3x57 

9888 

999Z 

«730 
3054 

a679 

23.^5 
3366 

233* 

2606 
2491 

23*4 
8286 


III»». 


106    22    12 

57  56  54 

35  36     2 

42  2  II 

74     7  34 
105  37     4 

67  34  13 
41  21  53 
62  28  II 
94  42  20 

77  29  12 

51  32  21 
50  54  40 

83  49  59 

87  35  51 
62  12     7 

39  58  3 
39  25  41 

72  55     6 

97  50  34 

73  12  45 

50  54     5 

61  52  52 

84  31   17 

62  19  44 

50  39     I 

96     6  18 

74  9  30 

33  32     4 

30  54  37 
39   10  II 

86  21  3 
45  24  38 

43  32  24 
27  24  38 

23   16  41 

68  31     6 

88  27  42 
114  23   15 

36  22  3 
54  24  53 
74  27  37 

100  16     6 


P.L. 

of 

Diif. 


3036 

4049 
33»6 

3075 
3xx6 

3407 

3886 

3853 
3x60 

3438 

3786 

3597 
3x88 

3435 

S7«8 
3439 

3824 

3400 

3675 
33x7 
3296 

3335 

3206 

3<34 
3247 

31x0 

3x24 
2849 
3144 

2874 

^973 
8714 
3042 


2329 
«3S9 


Vlh. 


2600 

2288 
23*2 
ts83 


107    51    40 

59  7  45 
34  13  30 

40  33  31 

72  39  44 
104  14  55 

68  47  47 
42  36  I 
61  I  14 
93  20  46 

78  44  29 
52  50  59 
49  28  17 
82  28  22 

88  52  19 

63  33  39 

41  18  4 

38  o  o 

71  32  49 

99  7  48 

74  36  37 
52  18  21 

60  29  21 

85  57  17 
63  47  12 

49  13  47 

97  34  15 

75  39  48 

34  59  45 
32  28  I 

37  42  55 

87  53  55 
46  55  24 
45  8  45 
25  55  17 

24  54  7 
66  45  48 

86  43  9 
112  37  51 

38  o  58 
52  38  36 

72  42  9 

98  29  41 


P.L. 

of 

Di& 


S<HX 
40Q 
3398 
3082 

3122 
3413 

387X 
38XX 
3x64 
3438 

377^ 
3574 
3x9a 
S43t 

37" 
34«3 

3487 
3231 


3672 
3302 
3*74 
33^5 

S194 
3116 

3235 

3x00 
2980 
3103 
8831 
3X3X 

2839 

«957 
2698 

3030 

2655 
2322 

2353 
2318 

8595 

22bS 

2318 
2279 


IXJ». 


109  21  2 
60  19  2 
32   51    II 

39     5     o 

71  12     z 

102  52  53 

70  I  36 
43  50  52 
59  34  22 
91  59  13 

79  59  56 
54  10  2 
48  I  58 
81  6  42 

90  8  54 

64  55  29 
42  38  43 
36  34  27 
70  10  24 

100  25  5 

76  o  46 

53  43  3 
59  5  38 

87  23  33 

65  15  2 

47  48  19 

99  2  25 

77  10  26 
36  27  51 

34  I  48 
36  15  23 

89  27  6 

48  26  31 

46  45  27 
24  25  42 

26  31  48 
65  o  21 

84  58  27 
no  52  18 

39  40  o 

50  52  14 

70  56  36 

96  43  II 


P.L. 

of 

Diff. 


3046 

JVW9 

3410 


3x89 

34i< 

S8S6 

377* 
3x6B 

3440 

37«7 
393a 

3x99 
349 

3705 
3407 

34S5 

3238 

33B6 

3689 
3a88 

3*53 
33>S 

3x82 
3099 

3822 

3089 

2965 

3083 

2813 

3xx8 

2846 
2940 
1683 


2«44 
2316 

t347 
23XX 

•591 
8281 

«3XS 
t«73 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

h 

P.L. 

P.L. 

P.L. 

P.L. 

og 

Name  and  Direction    1 

Midnight 

of 

XVh. 

of 

XVIIlJi. 

of 

XXIh. 

of 

of  Object 

%^ 

DUf. 

Dm. 

Diff. 

Diff. 

9         »         m 

•                    m 

•        »        •» 

•                  m 

I 

Antares 

W. 

iio  50  18 

3050 

ZI2    19   29 

3054 

113  48  35 

3057 

IZ5  17  37 

3060 

a  Aqiiile 

w. 

6i  30  43 

397« 

62  42  46 

3935 

63  55  10 

3036 

65     7  53 

39x9 

Mars 

E. 

31  29     6 

3433 

30    7  15 

3437 

28  45  40 

345X, 

27   24   2Z 

3467 

0  Arietis 

E. 

37  36  39 

3098 

36     8  27 

3105 

34  40  24 

31x3 

33  12  30 

3XX9 

Aldebaran 

E. 

69  44  26 

3x34 

68  16  58 

3x40 

66  49  37 

3x4s 

65  22  22 

3x51 

Sun 

E. 

loi  30  57 

34^3 

100     9     6 

3436 

98  47  19 

3430 

97  25  36 

3433 

a 

a  Aquils 

W. 

71  15  40 

S844 

72  29  57 

3830 

73  44  28 

38x9 

74  59  " 

3807 

Fomalhaut 

w. 

45     6  23 

3737 

46  22  31 

3705 

47  39  »3 

3675 

48  56  27 

36«S 

Aldebaran 

E. 

58     7  34 

317a 

56  40  51 

3x75 

55  14  " 

3x79 

53  47  38 

3s8t 

Sun 

E. 

90  37  4a 

3440 

89  16  II 

3439 

87  54  39 

3439 

86  33    7 

3438 

3 

a  Aquilse 

W. 

81  15  33 

3757 

82  31  20 

3749 

83  47  15 

S74X 

85    3  19 

3733 

Fomalhaut 

W. 

55  29  29 

3SSI 

56  49  19 

35X3 

58    9  30 

3«93 

59  30    a 

3474 

Aldebaran 

E. 

46  35  43 

3x98 

45     9  32 

3303 

43  43  26 

3*7 

42  Z7  25 

S3tt 

Sun 

E. 

79  44  58 

34^3 

78  23  10 

3431 

77     X  17 

34x6 

75  39  19 

S4i> 

4 

a  Aquilse 

W. 

91  25  36 

3699 

92  42  24 

3693 

93  59  19 

3688 

95  16  19 

98IS 

Fomalhaut 

W. 

66  17  38 

330X 

67  40     5 

337« 

69     2  49 

SS6x 

70  25  50 

3345 

a  Pegasi 

W. 

43  59  57 

34*5 

45  21  45 

3396 

46  44    6 

3370 

48    6  57 

3349 

Aldebaran 

E. 

35     9     3 

3448 

33  43  51 

3360 

32  18  53 

3376 

30  54  13 

3395 

Sun 

E, 

68  47  52 

3379 

67  25  II 

3S7X 

66     2  21 

3363 

64  39  2Z 

3354 

5 

a  Aquilae 

W. 

loi  42  25 

3667 

X02  59  47 

3666 

104  17  zo 

3669 

105  34  34 

3669 

Fomalhaut 

W. 

77  25  " 

3*74 

78  49  53 

3a6i 

80  Z4  50 

3347 

81  40    3 

3334 

a  Pegasi 

W. 

55     8  10 

333a 

56  33  41 

saxi 

57  59  37 

3x93 

59  25  56 

3173 

Sun 

E. 

57  41  44 

3304 

56  17  37 

3*94 

54  53  18 

3383 

53  28  46 

3370 

6 

Fomalhaut 

W. 

88  50    4 

3x69 

90  16  50 

3x57 

91  43  51 

3x45 

93  "     6 

3X33 

a  Pegasi 

W. 

66  43  X3 

3081 

68  II  46 

3063 

69  40  41 

3046 

71     9  57 

309D 

Sun 

E. 

46  22  36 

3ao9 

44  56  38 

3197 

43  30  25 

3x83 

42    3  56 

$171 

7 

Fomalhaut 

W. 

zoo  30  48 

3079 

loi  59  23 

3070 

103  28    9 

3060 

104  57    7 

3053 

a  Pegasi 

W. 

78  41  23 

a947 

80  12  40 

3933 

81  44  17 

39x7 

83  16  14 

390s 

Mars 

W. 

37  56  21 

3064 

39  25  15 

3<H5 

40  54  32 

3036 

42  24  12 

3009 

a  Arietis 

W. 

35  35  59 

8796 

37  10  32 

3779 

38  45  28 

3763 

40  20  45 

3746 

Sun 

E. 

34  47  35 

3x05 

33  19  31 

3091 

31  51   " 

3078 

30  22  35 

3066 

8 

a  Pegasi 

W. 

91    0  34 

2933 

92  34  20 

t8z9 

94    8  23 

fl8o6 

95  42  43 

•795 

Mars 

W. 

49  57  59 

S934 

51  29  48 

3907 

53     I  58 

3891 

54  34  28 

3873 

a  Anetis 

W. 

48  22  30 

2668 

49  59  53 

3633 

51  37  37 

3^ 

53  15  40 

3634 

Sun 

E. 

23  55  54 

3010 

21  25  54 

3001 

19  55  43 

3995 

18  25  24 

3991 

12 

Sun 

w. 

28     9  43 

a635 

29  47  50 

3636 

31  26     9 

3619 

33     4  38 

36x3 

Spica 

E, 

63  14  45 

331 1 

61  29     I 

2305 

59  43     9 

3300 

57  57  10 

3396 

Saturn 

E. 

83  13  36 

n4* 

81  28  38 

3337 

79  43  32 

2332 

77  58  19 

3338 

Antares 

E. 

109     6  35 

2306 

107  20  44 

3300 

105  34  45 

2396 

103  48  39 

3391 

13 

Sun 

W. 

41   19     8 

3586 

42  58  22 

3583 

44  37  41 

3579 

46  17     5 

3576 

Spica 

E. 

49     5  47 

3379 

47  19  16 

3376 

45  32  41 

3374 

43  46     4 

3373 

Saturn 

E. 

69  10  59 

3313 

67  25  19 

3312 

65  39  37 

3311 

63  53  53 

33x1 

Antares 

E. 

94  56  35 

1373 

93     9  55 

3369 

91  23  10 

3267 

89  36  22 

3265 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.L. 

Name  uid  Direcuoa    1 

Noon. 

of 

Illh. 

of 

Vlh. 

of 

IXh. 

of 

^ 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

o           *           « 

•       «       » 

0         *         w 

•       »       tf 

14 

Sum 

W. 

47  56  33 

«574 

49  36     4 

2571 

51   15  39 

2369 

52  55  16 

2387 

Jupiter 

W. 

26  38  59 

2338 

28  24  18 

2326 

30     9  39 

a3«5 

31  55     2 

a3a4 

Spica 

E. 

41  59  24 

32^ 

40  12  43 

2270 

38  26     0 

2270 

36  39  16 

2270 

Saturn 

E. 

62     8     9 

23x0 

60   22   24 

2311 

58  36  40 

2311 

56  50  56 

2312 

Antares 

E. 

87  49  31 

M65 

86     2  37 

2262 

84  15  41 

2260 

82  28  43 

«» 

15 

Sun 

W. 

61   13  46 

2565 

62  53  29 

2565 

64  33  12 

2566 

66  12  54 

«5« 

Jupiter 

W. 

40  42  13 

2323 

42  27  39 

2323 

44  13     5 

2324 

45  58  29 

«3«5 

Regains 

W. 

26  24     0 

2260 

28  10  59 

2260 

29  57  57 

2261 

31  44  54 

296t 

Saturn 

E. 

48     2  59 

2326 

46  17  38 

2331 

44  32  24 

«337 

42  47  >8 

1043 

Antares 

£. 

73  33  38 

2258 

71  46  37 

22S8 

69  59  36 

68  12  37 

2960 

z6 

Sun 

W. 

74  31     4 

«574 

76  10  35 

2576 

77  50     3 

2576 

79  29  28 

«58o 

Jupiter 

W. 

54  45     4 

2333 

56  30  16 

a3S5 

58  15  25 

2337 

60     0  30 

9SS9 

Regulus 

W. 

40  39  16 

2269 

42  26     I 

2270 

44  12  44 

2272 

45  59  24 

2275 

Antares 

E. 

59  18     7 

2268 

57  31  20 

2270 

55  44  37 

2272 

53  57  57 

«27S 

aAquila 

E. 

no  27     6 

3060 

108  58     7 

3045 

107  28  50 

303a 

105  59  17 

yoA 

I? 

Sun 

W. 

87  45  39 

aSQfi 

89  24  40 

3S99 

91     3  37 

2602 

92  42  29 

2606 

Jupiter 

W. 

68  44  59 

^355 

70  29  39 

2357 

72  14  15 

2361 

73  58  46 

n«4 

Regulus 

W. 

54  51  45 

2289 

56  38     0 

2292 

58  24  II 

2296 

60  10  17 

2900 

Antares 

E. 

45     5  35 

2289 

43  19  20 

2292 

41  33     9 

39  47     3 

«99 

•  Aqoilae 

E. 

98  28  48 

9989 

96  58  22 

^988 

95  27  54 

^987 

93  57  25 

3987 

i8 

Sun 

W. 

100  55  30 

2626 

102  33  49 

2^1 

104  12     2 

a635 

105  50     9 

2640 

Jupiter 

W. 

82  40    0 

2384 

84  23  58 

4389 

86     7  49 

«393 

87  51  34 

«397 

Regulus 

W. 

68  59  24 

23x8 

70  44  57 

«3a3 

72  30  23 

«27 

74  15  43 

2331 

aAquila 

E. 

86  25  40 

3009 

84  55  38 

3017 

83  25  46 

3016 

81  56     5 

3037  , 

Fomalhant 

E. 

III  20     3 

«687 

109  43     5 

2683 

108     6     2 

flCBo 

106  28  55 

2678' 

19 

Sun 

W. 

"3  59     3 

2666 

115  36  29 

2671 

117  13  48 

«^ 

118  50  59 

1 
aflB3 

Regulus 

W. 

83     0  45 

«355 

84  45  24 

23^0 

86  29  56 

nfii 

88  14  21 

vm 

Spica 

W. 

29     2  22 

2369 

30  46  41 

«373 

32  30  55 

vm 

34  15     3 

2382  ■ 

a  Aquilse 

E. 

74  31  30 

3TtO 

73     3  32 

3129 

71  35  58 

S190 

70     8  49 

3«73  . 

Fomalhaat 

E. 

98  23     5 

2681 

96  45  59 

t«3 

95     8  56 

20^ 

93  31  58 

2fi9t 

so 

Sun 

W. 

"6  54  54 

rrn 

128  31   16 

2720 

130     7  29 

«7V 

131  43  33 

•735  . 

Regulus 

W. 

96  54  26 

«399 

98  38     2 

2405 

100  21  30 

•«u 

102     4  49 

•«i8 

Spica 

W. 

42  54     X 

2407 

44  37  26 

2412 

46  20  44 

•♦«7 

48     3  54 

•4«4 

a  Aquils 

E. 

63     0  39 

3319 

61  36  49 

'      3356 

60  13  42 

S3U 

58  51  20 

3438 

Fomalhaat 

E. 

85  28  49 

2721 

83  52  37 

!     2730 

82  16  37 

^739 

80  40  49 

2748 

o  Pegasi 

E, 

107  30  10 

2610 

105  51   28 

2612 

104  12  50 

•615 

102  34  16 

«8l9 

■  az 

Spica 

W. 

56  37  29 

2456 

58   19  44 

3463 

60     I  49 

«47t> 

61  43  44 

•478 

Saturn 

W. 

37  15  53 

2551 

3^^  55  55 

235a 

40  35  56 

a353 

42  15  55 

t3S5 

Fomalhaat 

E. 

72  45  15 

sh(xs 

71    10  57 

fltai 

69  36  58 

1B3S 

68     3   19 

28SS 

a  Pegasi 

E. 

94  22  53 

2644 

92  44  58 

2652 

91     7  13 

■658 

89  29  37 

«6tt 

> 

22 

Spica 

W. 

70  10  39 

a5«7 

71   51   29 

2525 

73  32    7 

«SS3 

75  "  34 

«94S 

Saturn 

W. 

50  34  47 

n:^ 

52  14  15 

25^3 

53  53  34 

298' 

55  32  45 

t396 

Fomalhaut 

E. 

60  20  54 

a9?5 

58  49  45 

29'<o 

57  19     7 

yxt> 

55  49     2 

3094 

a  Pegasi 

E. 

81  24  24 

•7" 

79  47  59 

2722 

78  II  48 

273* 

76  35  5» 

3744 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

'Is 

Name  and  Diroetioo 
of  ObjecL 

Midnight 

P.L. 

of 

DHL 

XVk- 

P.L. 

of 

Di£ 

XVIIIi>- 

P.L. 

of 

DUL 

XXIh. 

P.L. 

of 

Diff. 

•        0m 

•        f        « 

•       *       « 

•         0m 

14 

Sum 

W. 

54  34  56 

•a» 

56  14  37 

■909 

57  54  20 

•909 

59  34    3 

•909 

Jupiter 

W. 

33  40  27 

*in 

35  25  53 

nn 

37  "  19 

3333 

38  56  46 

3333 

Spica 

£. 

34  52  3* 

3970 

33     5  48 

•VI 

3x  X9    6 

9373 

29  32  25 

3374 

Saturn 

E. 

55     5  14 

«3i3 

53  19  34 

39S6 

51  33  58 

•319 

49  48  26 

33M 

Antares 

E. 

80  41  43 

tas8 

78 , 54  42 

•«8 

77    7  41 

••98 

75  20  40 

••98 

15 

Sun 

W. 

67  52  36 

«5«7 

69  32  x6 

•909 

71  II  54 

•970 

72  51  30 

•97^ 

Jupiter 

W, 

47  43  5a 

m6 

49  29  X3 

3338 

51  14  32 

•3«9 

52  59  49 

3331 

Regulus 

W. 

33  31  50 

M63 

35  18  44 

t304 

37     5  37 

••09 

38  52  28 

••07 

Saturn 

E. 

41      2   21 

QSO 

39  17  35 

t3S0 

37  33     I 

3308 

35  48  41 

•980 

Antares 

£. 

66  25  39 

aa6i 

64  38  42 

M^ 

62  5x  48 

••0« 

6x     4  56 

3300 

x6 

Sun 

W. 

8x     8  50 

•983 

82  48     8 

•989 

84  27  23 

•989 

86    6  33 

•99I 

Jupiter 

w. 

61  45  32 

S34S 

63  30  30 

•349 

65  15  24 

•348 

67    0  X4 

3391 

Regulus 

w. 

47  46    0 

•177 

49  32  33 

s«Bx 

51  19     I 

••83 

53     5  25 

3380 

Antares 

£. 

52    ZX    21 

•gfi 

50  24  49 

t3Bo 

48  38  20 

••83 

46  51  55 

3300 

a  Aquilae 

£• 

XO4   29   31 

joxa 

103  59  33 

9004 

xox  29  25 

•997 

99  59     9 

•993 

17 

Sun 

W. 

94  21   16 

•6x0 

95  59  58 

•6x4 

97  38  34 

30x8 

99  17     5 

9033 

Jupiter 

W. 

75  43  12 

1308 

77  27  32 

«S7« 

79  "  47 

3370 

80  55  56 

•380 

Regulus 

W. 

61  56  17 

n^ 

63   42    X2 

•907 

65  28     2 

33XX 

67  13  46 

33x9 

Antares 

E. 

38     X     2 

«30S 

36  15    7 

3307 

34  29  X7 

3311 

32  43  33 

3314 

aAquilsB 

£. 

92  26  56 

4989 

90  56  30 

•998 

89  26     7 

•997 

87  55  50 

3009 

x8 

Sun 

W. 

107  28    9 

<6|5 

X09     6    3 

•090 

ixo  43  50 

•093 

1X2   21    30 

flSOo 

Jupiter 

W. 

89  35  13 

1409 

91   18  45 

3407 

93     2  xo 

34x3 

94  45  28 

34x0 

Regulus 

W. 

76     0  57 

3336 

77  46     4 

•340 

79  31     5 

•349 

81   15  59 

3350 

a  Aquila 

E. 

80  26  38 

aM 

78  57  25 

3001 

77  28  28 

3070 

75  59  49 

909" 

Fomalhaut 

E. 

104  51  46 

3677 

103  14  35 

•077 

loi  37  24 

3678 

xoo    0  X4 

•^ 

19 

Sun 

W. 

120  28     2 

9668 

X22      4    58 

•099 

123  41  45 

37OX 

X25  18  24 

3707 

Regulus 

W. 

89  58  38 

9376 

91    42    47 

3382 

93  26  48 

•387 

95  10  41 

•993 

Spica 

W. 

35  59     4 

3386 

37  42  59 

3391 

39  26  47 

3390 

4X   10  28 

340X 

a  Aquilse 

E. 

68  42     7 

3x98 

67  15  55 

3«t4 

65  50  14 

3a53 

64  25     8 

9^8s 

Fomalhaut 

E. 

91  55     6 

•695 

90  x8  20 

9701 

88  41  41 

3707 

87     5  10 

97x4 

20 

Sun 

W. 

133  19  27 

«74i 

134  55  12 

«749 

136  30  47 

3750 

X38     6   X2 

•704 

Regulus 

W. 

X03  47  58 

MM 

105  30  58 

3431 

107  X3  49 

3438 

108  56  30 

•444 

Spica 

W. 

49  46  55 

«430 

51  29  47 

3436 

53  12  30 

•443 

54  55     4 

•449 

a  Aquilae 

E. 

57  29  46 

3484 

56     9     4 

3333 

54  49  19 

9390 

53  30  34 

3050 

Fomalhaut 

E. 

79     5  13 

S759 

77  29  51 

3769 

75  54  43 

3783 

74  19  51 

•794 

a  Pegasi 

E. 

xoo  55  47 

afa3 

99  17  23 

•638 

97  39     6 

•093 

96    0  56 

9038 

31 

Spica 

W. 

63  25  28 

a489 

65     7     2 

•493 

66  48  25 

ssoo 

68  29  38 

•909 

Saturn 

W. 

43  55  52 

•559 

45  35  44 

396a 

47  15  31 

3500 

48  55  12 

•971 

Fomalhaut 

E. 

66  30     2 

a87a 

64  57     7 

2891 

63  24  37 

391 X 

6x  52  32 

•93^ 

a  Pegasi 

E. 

87  52   X2 

2674 

86  14  57 

3683 

84  37  54 

3693 

83     I     3 

370X 

22 

Spica 

W. 

76  52  48 

a55i 

78  32  50 

2500 

80    12    40 

•909 

81  52  17 

•979 

1 

Saturn 

W. 

57  11  46 

2603 

58  50  38 

3610 

60   29    20 

20X8 

62     7  5x 

•089 

1 

1 

Fomalhaut 

E. 

54  19  31 

3065 

52  50  38 

3096 

51    22    24 

313X 

49  54  52 

3X09 

1 
1 

a  Pegasi 

E. 

75     0  xo 

3736 

73  24  45 

3769 

71  49  36 

3783 

70  14  45 

•W« 

1 


126 


JULY,  1896. 


XVII. 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


«s 


«5 


a6 


a8 


y> 


31 


MssM  ssd  Dir6Cti< 
of  Object 


Spica 
Saturh 
Antares 
Fomalhant 


Spica 

Saturh 

Antares 

•  Pegasi 

aArietis 

Mass 

Satuui 
Antares 
aArietis 
Maxs 

Satvkii 

Antares 

aArietis 

Mass 

Aldebaran 

Antares 
c  Aqnihe 
aArietis 
Mars 
Aldebaran 

Antares 

aAqnibe 

aArietis 

Mars 

AldebaFsn 

m  Aqnilc 

Fomalhant 

Mars 

Aldebaran 

Sun 


W. 
W. 

w. 

E. 
£. 

W. 
W. 
W. 
£. 
£. 
£. 

W. 
W. 
£. 
£. 

W. 
W. 
E. 
£. 
£. 

W. 
W. 
E. 
£• 
E. 

W. 
W. 
£. 
E. 
E. 

W. 
W. 
E. 
E. 
£. 


Noon. 


•  Aquils 

W 

Fomalhant 

w 

Mars 

£ 

Aldebaran 

E 

Sun 

E 

a  Aqiiilz  W. 

Fomalhant  \V. 

Aldebaran  E  . 

Sun  E  . 


83  31  41 
63  46  12 

37  38  " 
48  28  6 

68  40  12 

96  38  58 
76  45  51 
50  46  5 
56  16  18 

97  «i  33 
X06  S4  6 

89  31  s8 
63  39  " 

84  31  23 

94  x6  17 

102  2  o 
76  17  7 
71  56  24 
82  23  14 

103  42  49 

88  40  27 

44  47  13 

59  36  25 

70  44  51 
91  32  21 

100  50  48 
53  35     8 

47  30  19 
59  ao    o 

79  34  32 

63  3  44 
37     3     I 

48  6  55 

67  47  57 
"5  43     7 

7«  53  '3 

46  54  35 

37     3  43 

56  10  42 

114  47  43 

82  54     7 

57  20  57 
44  41    " 

103  55     o 


of 
DUL 


•585 

32x0 
aBtx 


•707 
•665 

49S4 


SBM 


iB36 
«B54 

•917 
45a« 


519a 


III^ 


4t99 

9018 


3931 
4034 

3340 
3ii6 

3403 

3?24 

34"! 
5178 
34.»3 

34-4 


85  xo  52 

65.24   22 

39  17  27 
47  a  9 
67     5  58 

98  16  21 
78  22  21 
52  23  32 

54  45  7 

95  44  ^7 
104  52  20 

91  6  7 

65  14  45 
82  56  9 

92  46  21 

103  34  45 

77  50  48 
70  23  6 

80  55  9 
102  10  48 

90  12  24 

45  49  53 
58  4  56 
69  18  32 
90  I  57 

102  21  18 

54  44  32 

46  o  2S 

57  55  16 

78  5  38 

64  16  32 

38  14  7 
46  43  30 

66  20  19 
124  20  54 


74 

48 

35  41 

54  44 

113  26 


7  50 
II  25 


28 
6 

4 


P.U 

of 

Diff. 


I 


S4   o  4^ 


5> 


40  51 

43  15  33 
loi  33  22 


«598 
s6f2 

^594 
33S4 


M7* 
«717 


•777 


S"4 


4506 
^949 


1994 

4104 


3>8t 
JOTa 

39U 
3975 
3M9 
31S3 
3408 

34"M 

3455 

55X1 

3432 


Vlh. 


P.U 

of 

DUL 


55  54  30  ' 

44  30  48 ; 


85  25  31 

60  I  3 

41  50  3 

101  II  42 


9651 


•M 


•6»5 


170X 
«947 

9B13 

1771 


86  49  50 

67  2  20 
40  56  30 

45  37     4 

65  3«     3 

99  53  30 
79  58  38 
54    o  46! 

53  14  24 

94     7  36 

103  20  47 

92  40  32 

66  50  5 
8x  21  IX 
91  16  38 

105     7  15 
79  24  16 

68  50    2 

79  27  17 
100  38  59 

91  44  10 

46  53  40 

56  33  39 

67  52  26  , 

88  31  45  i 

103  5»  38  !  yotn 
4073 
3035 

S«9o 


3035 
SW6 


56  30  42 ! 

76  36  54 1 

el 
65   29   38  .      3898 

39  26   11; 
45  20  15 

64  52  50 
122  58  47  ^ 

75  22  36  I 

49  2S  43  . 

34   »9   22 

53   >7  37 
112     4  27 


33!* 
3UO 
34  J4 

5806 

3«46 

34x7 

3159 

34-? 

3*55 
3<9f» 
5441 

>4^" 


IXh- 


88  28  35 
68  40  6 
42  35  20 
44  12  55 
63  58  29 

loi  30  25 
8x  34  41 
55  37  46 

51  44  II 

92  30  58 

lox  49  28 

94  14  43 
68  25  II 

79  46  27 

89  47  9 

106  39  31 

80  57  31 
67  17  12 

77  59  39 
99  7  22 


•935 

93 

15  44 

4437 

47 

58  28 

2959 

55 

2  35 

3213 

66 

26  32 

y>xo 

87 

I  45 

105  21  49 


57 
43 
55 
75 


4  58 
I  19 
6  19 
8  21 


66  43  o 
40  39  8 
43  57  8 
63  25  29 
121  36  46 


no  42 


25 
15 
52 


P.L. 

of 

Diff. 


76  37  32 
50  46  28 

32  57 
5«   51 


*^6  41  22 

61   21  32 

40  24  42 

99  4Q  59 


9617 


a6i4 

ssss 

flBsS 


«73« 


«7iS 
9938 


3047 
•913 


S13S 
•943 

^944 

4374 


3»3 

5019 


4043 
3044 

3300 


3883 
3873 
3364 
3M8 

3417  ] 

3798  ; 
S6»3  I 
34«5  ' 
3t9S  I 
3438  . 

3748 
348* 
S«48 
3416 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.  L. 

P.L. 

Name  tad  DirecUon 

Midnight 

of 

XVh. 

of 

XVIIIb. 

of 

XXIh. 

of 

r 

of  ObjecL 

Diff. 

Dur. 

Diff. 

DiflE. 

•           • 

•       *       » 

•            * 

•      «      « 

23 

Spica 

W. 

90    7    7 

a6«7 

91  45  25 

>«57 

93  23  30 

•647 

95     I  21 

«657 

Saturn 

W. 

70  17  40 

•669 

71  55    2 

107^ 

73  32  II 

1688 

75    9     7 

•697 

Antares 

w. 

44  13  56 

9624 

45  52  19 

•634 

47  30  28 

•644 

49     8  23 

S0S4 

Fomalhaut 

E. 

43  49  47 

S4xa 

41  27  44 

347« 

40    6  53 

3943 

38  47  19 

3693 

a  Pegasi 

£. 

62  25  z6 

■•75 

60  52  25 

iBB4 

59  19  58 

"9M 

57  47  55 

4933 

24 

Spica 

W. 

103    7    5 

1710 

X04  43  31 

f7tx 

106  19  43 

«731 

107  55  41 

•743* 

Saturn 

W. 

83  xo  30 

S749 

84  46    5 

«759 

86  21  27 

veg 

87  56  35 

976X 

Antares 

W. 

57  14  31 

«707 

58  51     2 

«7i7 

60  27  19 

S7*8 

62    3  22 

9738 

a  Pegasi 

E. 

50  14  28 

305X 

48  45  x8 

3078 

47  16  42 

3x09 

45  48  43 

3x41 

a  Arietis 

E. 

90  54  35 

Hfiti 

89  18  25 

3734 

87  42  30 

"744 

86     6  49 

«755 

Mars 

£. 

100  18  22 

n69 

98  47  30 

igao 

97  x6  52 

a99x 

95  46  28 

9001 

as 

Saturn 

W. 

95  48  39 

*«35 

97  22   2X 

ii47 

98  55  48 

■B58 

100  29     X 

•009 

Antares 

W. 

70    0     2 

«79a 

71  34  40 

«BiH 

73    9     3 

a8is 

74  43  12 

a895 

a  Arietis 

£. 

78  XX  58 

•8x0 

76  37  43 

fl8sx 

75    3  42 

a83« 

73  29  56 

>849 

Mars 

£. 

88  X7  54 

9098 

8648  53 

9069 

85  20    6 

SoBi 

83  51  33 

909« 

26 

Saturn 

W. 

108  IX  33 

nH 

109  43  21 

•933 

XIX  14  55 

9946 

X12  46  15 

•998 

Antares 

W. 

82  30  32 

^77 

84    3  20 

aB87 

85  35  55 

a898 

87     8  17 

9907 

a  Arietis 

E. 

65  44  35 

•897 

64    X2    X2 

■908 

62  40    3 

9918 

61     8     7 

1999 

Mars 

E. 

76  32  15 

3x48 

75     5    4 

Sxfo 

73  38     7 

3X7X 

72  XI  23 

SxSx 

Aldebaran 

£. 

97  35  58 

•9S2 

96    4  45 

«9te 

94  33  45 

a97a 

93     2  57 

••81 

27 

Antares 

W. 

94  47     7 

i993 

96  x8  X9 

•961 

97  49  19 

1970 

99  20    9 

•979 

a  Aquilse 

W. 

49    4  13 

4318 

50  xo  49 

4166 

51  18  13 

4M0 

52   26   20 

4x77 

a  Arietis 

E. 

53  31  43 

■979 

52     I     4 

•989 

50  30  37 

9998 

49    0  22 

9008 

Mars 

E. 

65    0  50 

SSS3 

63  35  20 

3^43 

62  10    2 

3453 

60  44  55 

3963 

Aldebaran 

E. 

85  31  56 

31HD 

84    2  x8 

9098 

82  32  52 

3047 

81     3  37 

3099 

28 

Antares 

W. 

X06  51  52 

*>X5 

108  21  46 

30M 

109  51  32 

3097 

XII    2X    II 

9033 

a  Aquilae 

W. 

58  X5  55 

4017 

59  27  18 

999a 

60  39     5 

3970 

61    51    14 

3949 

a  Arietis 

E. 

41  3a     I 

3053 

40    2  54 

3oeSa 

38  33  58 

307X 

37     5  13 

3079 

Mars 

E. 

53  42     7 

330B 

52  18     5 

33x6 

50  54  12 

3335 

49  30  29 

933« 

Aldebaran 

E. 

73  39  57 

3096 

72  XI  43 

3105 

70  43  39 

Sxxs 

69  15  44 

3XX9 

29 

a  Aquilx 

W. 

67  56  37 

3869 

69  10  28 

3857 

70  24  31 

3846 

71  38  46 

3834 

Fomalhaut 

W. 

41  52  53 

3833 

43     7  22 

3793 

44  22  31 

3759 

45  38  16 

37*7 

Mars 

E. 

42  34  10 

337X 

41    IX    20 

3379 

39  48  39 

3386 

38  26     7 

3393 

Aldebaran 

E. 

6x  58  X7 

3153 

60   31    12 

3160 

59     4  15 

3x66 

57  37  25 

3I7« 

Sun 

E. 

X20  X4  49 

34M 

"8  52  57 

34*3 

117  31     9 

3499 

X16     9  25 

S43X 

30 

a  AquilaB 

W. 

77  52  36 

S79X 

79    7  48 

37«3 

80  23     8 

9777 

8x  38  34 

3770 

Fomalhaut 

W. 

52    4  38 

3601 

53  23  XI 

35«i 

54  42     6 

3569 

56     I  22 

3345 

Mars 

E. 

31  35  37 

3434 

30  13  59 

3443 

28  52  33 

3456 

27  31  20 

3470 

Aldebaran 

E. 

50  25    0 

3901 

48  58  52 

3t07 

47  32  51 

3913 

46     6  57 

39SO 

Sun 

£. 

X09  2X   18 

3438 

107  59  44 

3438 

106  38  10 

3438 

105  16  36 

3436 

31 

a  Aquila 

W. 

87  57  18 

3744 

89  13  19 

3740 

90  29  24 

3733 

91  45  34 

373« 

Fomalhaut 

W. 

62  42  17 

3466 

64     3  19 

3453 

65  24  36 

3438 

66  46     9 

34SS 

Aldebaran 

E. 

38  59  30 

3«58 

37  34  29 

3268 

36     9  40 

3*79 

34  45     4 

9*9t 

\ 

Sun 

£. 

98  28  12 

34^ 

97     6  21 

3418 

95  44  25 

3414 

94  22  24 

94<« 
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AUGUST,  1896. 


I. 


AT  GREENWICH  APPARENT  NOON. 


J 

o 


Sat 

SC/N. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SC/N. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SC/N. 

Mon. 

Tues. 

Wed. 

Thur. 
Frid. 

Sat. 

SC/N. 
Mon. 

Tues. 
Wed, 
Thur. 

Frid. 
Sat. 
SC/N 
Mon. 

Tues. 


i 

o 

a 


1 

2 

3 

4 

5 
6 

7 
8 

9 

ID 
XI 

13 
14 
IS 

16 

17 
18 

19 
20 

ai 

22 
23 

H 

25 
26 

27 

28 
29 
30 

31 
32 


THE  SUN'S 


Apparent 
Right  Ascension. 


m 


8  48  26.51 
8  52  18.80 
8  56  10.51 


9 
9 
9 


o  1.62 
3  52.16 

7  42" 


9  II  31.48 
9  15  20.26 
9  19    8.46 

9  aa  56.09 
9  26  43.14 
9  30  29.62 

9  34  15-54 
9  38    0.90 

9  41  45-71 

9  45  29.98 
9  49  1372 
9  52  56.93 

9  56  39-65 
o    o  21.87 

o    4    3.61 

o  7  44.90 
on  25.73 
o  15    6.14 

o  18  46.14 

O   22    25.75 

o  26    4.99 

o  29  43.88 
o  33  22.42 
o  37  0.65 
o  40  38.58 


10  44  16.22 


Di«f.  for 
I  Hour. 


s 
9.691 

9.667 

9.642 

9.6x8 

9.593 
9.569 

9-545 

9-521 
9.496 

9.472 

9.449 
9.425 

9.402 

9.379 
9.356 

9.334 
9.312 
9.290 

9.269 
9.249 
9.230 

9.21 1 

9.193 
9.176 

9.159 

9.143 
9.128 

9."3 
9.100 

9.087 
9.075 

9.063 


Apparent 
Declination. 


»t 


N. 


7  50  31-2 
7  35  2.8 
7  19  I7-I 

7  3  14-5 
64655.1 

6  30  19.5 

6  13  27.7 
5  56  20.3 
5  38  57.5 

5  21  19.6 

5  3  27.0 
4  45  20.0 

4  26  59.0 
4  8  24.2 

3  49  36.1 

3  30  34-9 
3  II  20.9 

2  51  54-6 

2  32  16.0 
2  12  25.7 
I  52  23.8 

I  32  10.8 
III  46.7 
o  51  12.1 

o  30  27.1 
o  9  32.1 
9  48  27.2 

9  27  13.0 

9  5  49-5 

8  44  17.2 

8  22  36.4 


N.  8  o  47.4 


Diflf.  for 
I  Hoar. 


ft 


-38.32 
39.05 
39.76 

—40.46 
41.15 
41.82 

-42.48 

43.13 
43.76 

-44.38 

44.99 
45.58 

-46.16 

46.73 
47.28 

-47.82 

48.34 
48.85 

-49.35 
49.84 

50.31 

-50.77 
51.22 
51.66 

—52.08 

52.49 
52.90 

-53.29 
53.66 
54.02 

54-37 
-54-71 


Semi« 
diameter. 


15  48.11 
15  48.24 

15  48.37 

15  48.50 
15  48.64 
15  48.78 

15  48.93 
15  49.08 
15  49.24 

15  49.40 

15  49-57 
15  49-74 

15  49.92 
15  50.10 
15  50.28 

15  50-47 
15  50.66 

15  50.86 

15  51-06 
15  51-26 
15  51.46 

15  51.66 

15  51-87 
15  5a-o8 

15  52.29 

15  52.50 
15  52.71 

15  52.93 
^5  53-15 
15  53-37 
15  53-59 

15  5381 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


66.58 
66.50 
66.41 

66.32 
66.24 
66.15 

66.07 
65.98 
65.90 

65.82 

6573 
65.65 

65.58 

65-50 
65.42 

6535 
65.27 

65.20 

65-13 
65.06 

64.99 

64-93 
64.87 

64.81 

64-75 
64.69 

64.63 

64.58 

64-53 
64.48 

64,43 
64.39 


Bqnation  of 

Time, 

to  be 

Added  to 


Subtracted 

from 
Apparent 

Time. 


m        8 

6  356 
5  59-31 
5  54-47 

5  4905 
5  4304 

5  36.45 


Diff.  for 
I  Hoar. 


5 

4 
4 


4.30 

54-82 

44-77 


4  34-16 

4  23.00 

4  11.28 

3  5903 

3  46.25 

3  32.95 

3  19-14 

3  485 

2  50.07 

2  34-84 

a  19.17 

a  3.07 

I  46.56 

I  29.66 

I  12.40 

o  54-77 

o  36.82 

018.54 


o    0.04 
o  18.90 


■ 
0.165 

0.189 

0.214 

0.238 
0.262 
0.287 


5  29.28  0.31 1 
5  21.53  j  0.335 
5  13.20  '    0.359 


0.383 
0.407 

0.431 

0.454 

0-477 
0.499 

0.521 
0.543 
0.564 

0.585 
0.605 
0.625 

0.644 

a662 
0.679 

0.696 
0.712 
a727 

0.74X 

0.755 
0.768 

0.780 
0.791 


Non.— -The  mean  time  of  semidiameter  passing  may  be  found  by  sabtracting  o*.i8  from  the  sidereal  time. 

The  sign  —  prefixed  to  the  hoarlj  change  of  declination  indicates  that  north  declinatioiu  are  decreasing. 


IL 
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129 


AT  GREENWICH  MEAN  NOON. 


i 

I 


& 


Sat. 

SC/N. 

Men. 

Tues. 
Wed. 
Thur. 

FriA 

Sat 

SC/N. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SC/N. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat 

SC/N 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat 
SC/N 
Mon. 


Tues.     32 


I 

a 

3 

4 

5 
6 

7 
8 


10 
II 
la 

13 

14 
15 

16 

17 

18 

19 
ao 

31 

as 

23 
H 

25 

a6 

28 
29 
30 
31 


THE  SUN'S 


Apparent 
Right  Asceosion. 

Diir.  for 
X  Hour. 

h     m        t 

8  48  25.53 
8  52  17.84 
8  56    9.56 

t 

9.667 
9-643 

9    0    0.69 
9    3  5^-24 
9    7  41.21 

9.618 

9*594 
9.570 

9  II  30.60 
9  15  19.41 
9  19    7.63 

9.546 
9.52a 

9.498 

9  22  55.29 
9  a6  42.37 
9  30  28.88 

9*474 
9-450 
9.426 

9  34  14-82 
9  38    a2i 

9  41  4506 

9*403 
9.380 

9.357 

9  45  29.36 

9  49  13.13 
9  5a  56.38 

9*335 

9313 
9.292 

9  56  39.13 
10    0  21.39 

10    4    3.17 

9.271 

9.251 
9*231 

10    7  44.50 
10  II  25.37 
10  15     5.82 

9.2x2 
9.194 
9.177 

10  18  45.87 
10  22  25.52 
zo  26    4.81 

9.160 

9.X44 
9.129 

10  29  43.74 
10  33  22.33 
10  37    0.60 
10  40  38.58 

9.115 
9.X01 

9.088 

9.076 

10  44  16.27 

9.065 

Apparent 
Declination. 


N.I7   50   35.0 

7  35  6.6 
7  19  21.0 

7  3  18.3 
6  46  59.0 
6  30  23.3 

6  13  31.6 
5  56  24.1 
5  39     1.2 

5  21  23.3 
5  3  30.6 
4  45  23.6 

4  27    2.4 

4    8  27.6 

3  49  39.3 

3  30  38.0 
3  "  23.9 
2  51  57.4 

2  32  18.7 
2  12  28.2 
I  52  26.2 

I  32  12.9 
I  II  48.7 
o  51  13.8 

o  30  28.6 

o  9  33.3 
9  48  28.2 

9  27  13.7 
9    5  50.0 

8  44  17-4 
8  22  36.4 

N.  8    o  47.0 


DHL  for 
X  Hour. 


-38.32 

39.04 
39.76 

—40.46 

41.15 
41.82 

-42.48 

43.13 
43.77 

-44-39 
44.99 
45.59 

-46.  X7 

46.73 
47.28 

-47.82 

48.35 
48.86 

-49.36 
49.84 

50.32 

-50.78 

51.23 
51.67 

-52.09 
52.51 
52.91 

-53.30 
53-67 
54.03 
54-38 

-54-72 


Bqaatlon  of 
Time, 
to  be 

Subtracted 
from 


Added  to 
Mean  Time. 


m 

6 


3.58 

5  59.33 

5  54-49 

5  49.07 

5  43-o6 

5  36.48 

5  29.31 

5  21.56 

5  13.23 

5  4-33 

4  54.85 

4  44.81 

4  34.20 

4  23.03 

4  "-32 

3  59.07 

3  46.28 

3  32.98 

3  19.17 

3  4.88 

2  50.10 

2  34.87 

2  19.19 

2  3.09 

I  46.58 

I  29.68 

I  12.41 

o  54.78 

o  36.82 

o  18.54 


DIIF.  for 
X  Hour. 


o    0.04 


• 

a  165 
a  190 
0.2x4 

a238 
0.262 
a287 

a3ii 

0.335 
0.359 

0.383 

0.407 
0.431 

0.454 
0.477 
0.499 

a52x 
0.543 
0.564 

0.585 
a6o5 

0.625 

0.644 
a662 
a679 

0.696 
a7i2 
0.727 

0.741 

0.755 
a768 

0.780 


O   18.90  '      a792 


NoTC — ^The  semidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 

The  algn  -^  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declination!  are 
decreasiuK. 


Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Son. 


m 


8  42  21.95 

8  46  18.51 

8  50  15.06 

8  54  11.62 

8  58  8.18 

9  2  4.74 

9  6  1.29 

9  9  57.85 

9  13  54.40 

9  17  50.96 

9  21  47.52 

9  25  44.07 

9  29  40.63 

9  33  37.18 

9  37  33.74 

9  41  30.29 

9  45  26.85 

9  49  23.40 

9  53  19.96 

9  57  16.51 

10  I  13.07 


o  5  9.62 

o  9  6.18 

o  13  2.73 

o  16  59.29 

o  20  55.84 

o  24  52.40 

o  28  48.95 

o  32  45.51 

o  36  42.06 

o  40  38.62 


10  44  35.17 


Diff.  for  z  Hotir, 
-1-9^.8565. 
(Table  III.) 
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AUGUST,  1896. 


HL 


AT  GREENWICH  MEAN  NOON. 


4 

a 

o 


I 

I 


THE  SUN'S 


TRUB  LONGITUDB. 


Diff.  for 
I  Hoar. 


LATITUDE. 


Logarithm 

of  the 

Radios  Vector 

of  the 

Earth. 


Diff.  for 
I  Hour. 


MeaaTIoi* 

of 

Sidereal  Noon. 


Z 
2 

3 

4 

5 

6 

7 
8 

9 

lo 
II 

12 

13 
IS 

• 

i6 

17 
i8 

19 

20 

ai 

32 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


214 

215 

216 
217 

2Z8 

2x9 
220 

221 
222 

223 
224 
225 

226 
227 
228 

229 
230 
231 

232 

233 
234 

a3S 
236 

237 

238 

239 
240 

24Z 
242 

243 

244 

245 


129  40    3.4 

130  37  30.1 

131  34  58.1 

132  32  27.4 

133  29  57.8 

134  27  29.6 

135  25     2.5 

136  22  36.6 

137  20  ZZ.9 

138  17  48.3 

139  15  25.8 

140  13    4.4 

141  10  44.0 

142  8  24.6 

143  6    6.3 

144  3  49.1 

145  I  32.9 

145  59  17-7 

146  57    3-7 

147  54  510 
14S  52  39-6 

149  50  29.5 

150  48  20.7 

151  46  13.3 

152  44    7.5 

153  42     3-5 

154  40     1.3 

155  38    0.7 

156  36    2.0 

157  34    5-2 

158  32  10.4 

159  30  17.6 


39  23.4 

36  49.8 

34  17.6 

31  46.7 
29  17.0 

26  48.6 

24  21.4 
21  55-3 
19  305 

17  6.7 
14  44.1 
12  22.5 

10    2.0 

7  42.5 
5  24.0 

3    6.7 
o  50.3 

58  35-0 

56  20.9 
54    8.0 

SI  56.3 

49  46.0 
47  37-2 
45  29.8 

43  23.9 
41  19.7 

39  17-4 

37  i6-7 

35  17-9 
33  21.0 

31  26.0 
29  33- 1 


143.59 
143-64 
14369 

143.74 

143-79 
143.85 

143.90 

X43.95 
X44.00 

X44.04 
144.09 

X44-X3 

X44-X7 
144.22 

X44.26 

144-30 

144.35 
Z44.40 

144.45 
X44.50 

144-55 

X44.61 
X44.67 

X44.73 

X44.80 
X44.87 

X44.94 

145.02 
145.10 
145.18 
145.26 

145.34 


+  0.58 
0.61 
0.60 

+  0.55 
0.49 

0.40 

+  0.29 

0.16 

+  0.03 

—  0.10 
0.21 
0.32 

—  0.41 
0.48 
0.51 

—  0.52 
0.49 
0.43 

-0.35 
0.25 

—  0.13 

0.00 

+  0.14 

0.27 

+  0-39 
0.49 

0.57 

+  0.63 
0.65 
0.66 
0,63 

+  0.57 


0.0063 15 1 
0.0062581 
0.0061992 

0.0061383 
0.0060752 
0.0060099 

0.0059424 
0.0058725 
0.0058004 

0.0057259 
0.0056492 
0.0055703 

0.0054894 
0.0054066 
0.0053220 

0.0052356 
0.0051479 
0.0050586 

0.0049683 
0.0048768 
0.0047843 

0.004691 1 
aoo45969 
0.0045020 

0.0044062 
0.0043099 
0.0042127 

0.0041 147 
0.0040158 
0.0039159 
0.0038148 

0.0037126 


-23.4 
24.1 

24.9 

-25.8 
26.7 
27.6 

-28.6 
29.6 
30.6 

-31.5 
32.4 
33.3 

-34.x 

34.9 
35.6 

-36.3 
36.9 

37.4 

-37-9 
38.3 
38.7 

-39.0 
39.4 
39.7 

-40.0 

40.3 
4a6 

—41.0 

41.4 
41.9 

42-4 
-42.9 


NoT&r-TIke  ntimbert  in  column  A  correspond  to  the  true  equinox  of  the  date;  la  colomn  A'  to  tbt  meaa 
•qninox  of  January  x'a 


h  m   • 

5  15  7.71 
5  II  X1.80 

5  7  15.89 

5  3  19.98 
4  59  24.07 

4  55  28.16 

4  51  32.25 
4  47  36.34 
4  43  40.43 

4  39  44.52 
4  35  48.61 
4  31  52.70 

4  27  56.79 
4  24  0.88 

4  20  4.97 

4  16  9.06 
4  12  13.15 
4  8  17.24 

4  4  2X-34 
4  o  25.43 
3  56  29.52 

3  52  33.61 
3  48  3770 
3  44  41-79 

3  40  45.88 

3  36  49-97 
3  32  54.06 

3  28  58.16 
3  25  2.25 
3  21  6.34 
3  17  10.43 


13  13  14-52 


Diff.  for  X  Hour, 
— 9P.8296. 
(Table  U.) 


IV 
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GREENWICH  MEAN  TIME. 


THE  MOON'S 


i 

o 

« 
•9 


SBMIDUMBTBR. 


HORIZONTAL  PARALLAX. 


UPPER  TRANSIT. 


AGB. 


X 

2 

3 

4 

5 
6 

7 

8 


lO 
XI 
X2 

13 
M 
15 

i6 

17 
x8 

19 
ao 

2X 

22 

23 

24 

25 
26 

27 

28 

29 
30 
31 

32 


NOCML 


4 
4 
5 

5 
5 
5 


5 
5 


4 
4 
4 

4 

4 
4 


514 

57-2 

5.6 

X6.3 
28.8 
42.0 


5  55-2 

6  7.1 
6  x6.6 

6  23.0 

6  25.8 

6  25.0 

6  2X.I 

6  14.9 

6  7.1 


Midnight 


Nooo. 


58.3 

49-3 
5  403 


31.6 
23.2 

5  15-2 


7.7 
x.o 

4  550 


50.4 
47.2 

45-9 

46.8 

50.x 

56.x 

4.8 


15  159 


4  540 

5  i-i 
5  xo-7 


5 
5 
5 

6 
6 
6 

6 
6 
6 

6 
6 
6 


5 
5 


4 
4 
4 

4 
4 
5 
5 


22.4 

35-3 

48.7 

1-3 
12.2 

20.2 

24.9 
25.8 
23.4 

18.2 

XX. I 

2.8 


53-9 
44.8 

5  35-9 


27.3 
19.  X 

5  "-4 


5  4-2 
4  57-9 
4  52.5 


48.6 
46.3 
46.0 

48.x 
52.8 

O.X 

10.0 


54  24.8 

54  46-1 

55  17.0 

55  56.3 

56  41-9 

57  30.6 

58  X8.9 

59  2.6 
59  37.6 


60 
60 
60 


x.o 
1X.3 

8.5 


59  54-2 
59  31-4 
59     2.6 

58  30-6 
57  57.5 
57  24.4 

56  52.3 
56  2X.4 

55  52.1 

55  24.7 
54  59.8 
54  38.x 

54  20.9 
54  9-2 
54    4-4 

54  7.7 
54  20.0 

54  42.0 

55  13-8 


IMIF.  for 
I  Hoar. 


IS  22.4  I    55  54.8 


40.68 
1.09 

1-47 

+1,78 
Z.98 
2.04 

+1-94 
Z.66 

1.23 

40.70 
40.15 

-0.37 

-0.79 
Z.09 
1.28 

-1.37 
1.38 

x-37 

-1.3X 
1.26 

i.x8 

-1.09 
0.98 
0.82 

-0.60 

0.35 

-0.04 

40.32 
0.71 

1.13 
1.52 

41.88 


Midnight 


54  34-2 

55  04 

55  35.7 

56  X8.5 

57  6.x 

57  55- 1 

58  41.6 

59  21.4 
59  509 


60 
60 
60 


7.8 

1 1.4 

2.6 


59  43-7 

59  175 
58  46.9 

58  X4.X 

57  41-0 
57     8.2 

56  36.7 
56  6.5 
55  38.1 

55  "-9 

54  48.5 
54  28.8 

54  143 
54  5-9 
54    50 

54  12.6 

54  29.7 

54  56.7 

55  33.2 

56  X8.4 


Diff.for 
X  Hoar. 


Meridian  of 
Greenwich. 


40.89 
1.29 
Z.64 

41.90 
2.03 
2.01 

41.82 
1.46 
0.98 

40.43 

-0.13 

0.59 

-0.95 
1.20 

1-33 

-1.38 
1.38 
1-34 

-1.29 
1.22 
1.14 

-1.05 
0.90 
0.72 

-049 
-0.20 

40.14 

40.51 
0.92 

1-33 
1.71 

42.04 


h        m 
18      X.O 

18   49.4 

X9  4X.7 

20   37.3 

21  34-7 

22  32.2 

23  28.x 

6 
o  2X.7 


x 

2 
2 

3 

4 
5 

6 
7 


X3.1 

30 
52.7 

43-3 
36.0 

31.4 

29-3 
28.6 

8  27.3 

9  23.5 
10  X5.9 

XI     4.3 
XI  49.0 

12  31.0 

13  II-2 

X3  50-8 

14  307 

15  II.9 

15  55-4 

16  41.8 

17  31.7 

18  24.8 

19  20.2 


Diltfor 
X  Hear. 


ID 

1.94 
2.10 
2.25 

a.  37 
2.41 
2.37 

2.28 

a.i8 

2.10 
2.07 
2.08 

2.15 
2.25 

2.37 

2-45 
2.47 
2.40 

2.27 
2.10 
1.94 

1.80 
1.71 
1.66 

1.65 
Z.68 
1.76 

1.87 
2.01 
2.15 
2.27 

2-34 


Noon. 

d 
21.7 

22.7 

23.7 

24.7 
25.7 
26.7 

27.7 

28.7 

0.3 

1-3 

2.3 

3-3 

4-3 
5-3 
6.3 

7.3 
8.3 

9-3 

X0.3 
XX.3 
12.3 

13-3 
H-3 
153 

16.3 

17.3 
18.3 

19.3 
20.3 
21,3 
22.3 

23.3 
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1 

GREENWICH 

MEAN  TIME. 

THE  MOON'S   RIGHT 

•  ASCENSION  AND  DECLINATION. 

Hour. 

Right 
Ascension. 

DifiF.  for 
I  Minute. 

Declination. 

Diflf.  fof 
I  Minute 

Hour. 

RiRhi 
Ascension. 

1 

Diff.  for 
X  Minute. 

1 

1 

Declination. 

Diff.  for 
I  Minute. 

s; 

VTURD 

AY  X. 

MONDAY  3. 

h     m 

8 

8 

a          »          m 

n 

h     m        s 

■ 

0        '           M 

n 

0 

2    lO 

18.19 

1.9503 

N.18     28     13.2 

10.822 

0 

3    50   16.97 

2.2247 

N.25   28   33.9 

6.99S 

I 

2    12 

15.36 

X.9552 

18  39     0.4 

X0.75X 

I 

3  52  30.63 

2.2307 

25  34  48.0 

6.175 

2 

2    14 

12.82 

1.9602 

18  49  43.3 

xo.  678 

2 

3  54  44- 65 

9.2366 

25  40  54.9 

6.053 

3 

2    l6 

10.58 

1.9652 

19     0  21.8 

XO.605 

3 

3  56  59.02 

2.3433 

25  46  54.4 

5.930 

4 

2    l8 

8.64 

1.9703 

19  10  55.9 

10.53a 

4 

3  59  13.75 

t.3484 

25  52  46.5 

5.807 

5 

2    20 

7.01 

1.9754 

19  21  25.6 

10.457 

5 

4     I  28.83 

3.354a 

25  58  31.2 

5.68a 

6 

2    22 

5.69 

I.9B06 

19  31  50.8 

XO.382 

6 

4     3  44.26 

a.36ox 

26     4     8.4 

5.557 

7 

2    24 

4.68 

X.9858 

19  42  II. 4 

10.305 

7 

4     6     0.04 

9.3639 

26     9  38.0 

5.429 

8 

2   26 

3.98 

X.99XO 

19  52  27.4 

xo.a28 

8 

4     8  16.17 

a. 97x7 

26   14  59.9 

5.301 

9 

a  28 

3- 60 

X.9963 

20     2  38.8 

xo. 150 

9 

4  10  32.64 

«.a774 

26  20  14. 1 

5.«7« 

xo 

2  30 

3.54 

9.00X7 

20  12  45.4 

xo.070 

10 

4  12  49.46 

9.3833 

26  25  20.5 

5.04a 

II 

2  32 

3.80 

I.OO7X 

20  22  47.2 

9.990 

II 

4  15     6.62 

a. 3888 

a6  30  19. 1 

4.9x1 

12 

2  34 

4-39 

9.0x36 

20  32  44.2 

9.909 

12 

4  17  24.11 

a. 3943 

26  35    9.8 

4-778 

13 

2  36 

5.31 

2.0180 

20  42  36.3 

9.827 

13 

4  19  41.94 

9.a999 

26  39  52.5 

4.644 

14 

2  38 

6.55 

a.  0234 

20   52   23.4 

9.743 

H 

4   22      O.IO 

a.3055 

a6  44  27.1 

4.309 

15 

2    40 

8.12 

2.0290 

2C      2      5.5 

9.659 

15 

4   24    18.60 

9.311X 

26  48  53.6 

4.374 

i6 

2   42 

10.03 

a. 0346 

21    11    42.5 

9.574 

16 

4  26  37.43 

a.3164 

26  53  12.0 

4.258 

17 

2   44 

12.28 

••0402 

21    21    14.4 

9.488 

17 

4  28  56.57 

9.3ax7 

26  57  22.2 

4.  too 

i8 

2  46 

14.86 

2.0438 

21    30   41. 1 

9.40X 

18 

4  31   16.03 

2.3270 

27     I  24.0 

3.96X 

19 

a  48 

17.78 

a. 03x6 

21    40      2.5 

9.3ZS 

19 

4  33  35.81 

2.33a3 

27    5  17.5 

S.8aa 

20 

2  50 

21.05 

2.0574 

21    49    18.6 

9.334 

20 

4  35  55.90 

2.3375 

27    9    2.6 

S.68X 

21 

2  52 

24.67 

2.0632 

21    58    29.4 

9.X34 

21 

4  38  16.31 

a. 3487 

27  12  39.2 

5.539 

22 

2  54 

28.63 

2.0689 

22      7   34.7 

9.04a 

22 

4  40  37.02 

a. 3477 

27  16    7.3 

5.397 

23 

a  56 

32.94 
S 

a.  0747 

;UNDA' 

N.22    16   34.5 

^  a. 

8.950 

23 

4  42  58.03 
T 

a. 3527 

UESDA 

N.27  19  26.8 
Y4. 

S-SS5 

O 

a  58 

37.59 

a.  0804 

N.aa  as  28.7 

8.857 

0 

4  45  19.34 

9.3576 

N.27  22  37.7 

5*109 

I 

3    0 

42.59 

a.  0863 

22  34  17.3 

8.762 

I 

4  47  40.94 

2.3624 

27  25  39.9 

a.9^ 

2 

3     2 

47.95 

2.0923 

22   43      0.2 

8.667 

2 

4  50     2.83 

2.367a 

27  28  33.3 

a.  816 

3 

3    4 

53.67 

2.0982 

22    51    37.3 

8.570 

3 

4  52  25.00 

a.37x8 

27  31  17.8 

9.668 

4 

3     6 

59.74 

2.X042 

23     0     8.6 

8.473 

4 

4  54  47.45 

a.  3765 

27  33  53.5 

9.  sax 

5 

3     9 

6.17 

2.1x02 

23     8  34,1 

8.375 

5 

4  57  10.18 

9.38XX 

27  36  20.3 

9.37« 

6 

3  " 

12.96 

a.xi0s 

23  16  53.6 

8.275 

6 

4  59  33.18 

9.3856 

27  38  38.1 

9.999 

7 

3  13 

20.11 

a.xaax 

23  25     7.1 

8.174 

7 

5     I  56.45 

a. 3899 

27  40  46.9 

9.O7X 

8 

3  15 

27.61 

2.1280 

a3  33  14.5 

8.072 

8 

5    4  19.97 

a.394t 

27  42  46.6 

1.9x8 

9 

3  17 

35.47 

2.X34X 

23  41  15.8 

7.970 

9 

5     6  43.74 

a.  3983 

27  44  37.1 

Z.766 

lO 

3  19 

43.70 

2.1408 

23  49  10.9 

7.866 

10 

5     9     7.76 

3.4034 

27  46  18.5 

1.6x3 

II 

3  21 

52.29 

2. 1462 

23  56  59.7 

7.76« 

II 

5  "  32.03 

3.4064 

27  47  50.6 

1.458 

12 

3  24 

1.24 

2.1522 

24     4  42.2 

7.655 

12 

5  13  56.53 

a.4iQ3 

27  49  13.4 

1.303 

13 

3  26 

10.56 

2.X583 

24  12  18.3 

7.547 

13 

5  16  21.26 

3.4141 

27  50  26.9 

1. 147 

14 

3  28 

20.24 

a.x643 

24  19  47.9 

7.439 

14 

5  18  46.22 

3.4x79 

27  51  3i«o 

0.99X 

15 

3  30 

30.28 

a.x703 

24  27  II. 0 

7.330 

15 

5  21   II. 41 

9.48x6 

27  52  25.8 

0.834 

i6 

3  32 

40.68 

a. 1764 

24  34  27.5 

7.319 

16 

5  23  36.81 

3.4351 

27  53  ".I 

0.676 

17 

3  34 

51.45 

a. 1825 

24  41  37.3 

7.107 

17 

5  26     2.42 

a.  4284 

27  53  46.9 

0.5x7 

i8 

3  37 

2.58 

a.x885 

24  48  40.4 

6.995 

18 

5  28  28.22 

•.43x7 

27  54  13. 1 

0.357 

19 

3  39 

14.07 

a. 1946 

24  55  36.7 

6.8S1 

19 

5  30  54-22 

2.4349 

27  54  29.8 

0.197 

20 

3  41 

25- 93 

a. 3007 

25     2  26.1 

6.766 

20 

5  33  20.41 

2,4380 

27  54  36.8 

f  0,037 

21 

3  43 

38.15 

a. 2067 

25     9     8.6 

6.650 

21 

5  35  46.78 

3.44x0 

27  54  34.2 

-  0.t94 

22 

3  45 

50.73 

3.2127 

25  15  44.1 

6.533 

22 

5  38  1333 

a.  4439 

27  54  21.9 

0.986 

23 

3  48 

3.67 

a.ai87 

25  22  12.6 

6.415 

23 

5  40  40.05 

a. 4467 

27  53  59.9 

0.448 

24 

3  50 

16.97 

a. 2247 

N.25  28  33.9 

6.295 

24 

5  43     6.93 

a.  4493 

N.27  53  28.1 

0.6x9 

VL 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


O 

I 
2 

3 

4 

5 
6 

7 
8 

9 

lO 

IX 
12 

13 

14 

15 
i6 

17 
i8 

19 

20 
21 
22 


Ascension. 


Diff.  for 
I  Minute. 


Declination. 


WEDNESDAY  5. 


h    m 

0 

5  43 

I 

5  45 

2 

5  48 

3 

5  50 

4 

5  5a 

5 

5  55 

6 

5  57 

7 

6    0 

8 

6     2 

9 

6     5 

10 

6     7 

II 

6  10 

X2 

6  12 

13 

6  15 

14 

6  17 

15 

6   20 

16 

6   22 

17 

6  25 

18 

6  27 

19 

6  29 

20 

6  32 

21 

634 

22 

6  37 

a3 

6  39 

• 

6.93 

33-96 

I.I5 

28.48 

55-94 

23.53 
51.24 

19.07 

47.00 

15.03 

43.15 

11.36 

39.64 

7.99 

36.41 
4.89 

33.4a 
1.99 

30.59 
59.22 
27.87 

56.53 
25.20 

53.87 


■ 

a.  4493 

a.4518 

S.4543 

2.49M 

8.45»7 

2.4608 

2.4628 

2.4647 

2.4664 

2.4679 

«.4C94 

2.4707 

2.47«9 

a.473X 

«.474« 

«.475X 

2.4758 

«.47«4 

2.47^9 

«.4773 

«.477« 

•.4777 

•-4778 

t.4777 


THURSDAY  6. 


6 
6 
6 
6 
6 
6 
6 
6 


4a 
44 
47 
49 
5a 

54 
57 

59 

2 

4 

7 

9 
12 

14 
x6 

19 
21 

a4 
26 

29 

31 
34 
36 
39 
41 


a2.53 

t.4775 

51,17 

2.4772 

19.80 

t.47«9 

48.40 

a.4764 

16.96 

••4757 

4548 

•.4749 

13.95 

2.4740 

4a.  36 

«.47»> 

10.7X 

2,4720 

39.00 

2.4708 

7.21 

2.4695 

35.34 

S.4682 

3.39 

2. 46^ 

31.34 

2.4650 

59.19 

«.4e33 

26.94 ' 

2.4616 

54.58 

«*4S97 

22. 10 

a.  4577 

49.50 

2.4550 

16.77 

a.4534 

43.91 

2.45X* 

XO.92 

2.4489 

37.78 

«.44«4 

4.49 

«.4439 

31.05 

•.4413 

N.26 
26 
26 
26 
26 
26 
26 
26 
26 
26 

a5 
as 
a5 
a5 
as 
as 
as 
^5 
as 
a4 
a4 
a4 
a4 

a4 

N.24 


50 
46 

41 
36 

31 

as 
20 

14 
8 

2 

S6 

50 

43 
36 
30 
23 

15 
8 

I 

53 

45 

37 
29 

21 

12 


58.9 
17.0 

25.0 

23.0 

II. o 

49.0 
16.9 

34.9 
42.9 

41.0 

29.1 

7.4 
35.8 

54.4 
3.a 
2.2 

51.4 
31.0 

0.9 

21.2 

31.9 

33.0 

24.7 

6.9 

39-7 


Diff.  for 
I  Minute.' 


Hour. 


N.27  53  28.1 

0.6x2 

a7  Sa  46.5 

0.775 

a7  SI  55.1 

0.939 

a7  50  53.8 

X.X04 

27  49  42.6 

1.268 

27  48  21.6 

X.4S3 

a7  46  50.7 

1.998 

27  45     9.8 

X.765 

27  43  18.9 

I.93X 

27  4X  18. 1 

2.097 

a7  39    7.3 

2.264 

27  36  46.4 

t.4sa 

a7  34  15.4 

2.600 

a7  31  34.4 

2.767 

27  28  43.4 

a.  934 

27  25  42.3 

S.zot 

27  22  31. 1 

S.a70 

27  19    9.9 

3.438 

27  15  38.6 

3.606 

27  II  57.2 

S.774 

27     8     5.7 

3.943 

27    4    4.1 

4.XIZ 

26  59  52.4 

4.878 

N.26  55  30.7 

4*446 

4.614 

4.78a 
4.950 
5. 1 17 
5.284 

5.45« 
5.617 

5.783 

5.949 
6. 1 15 
6.280 

6.444 
6.608 
6.772 

6.935 
7.098 
7.260 
7.431 
7.582 
7.74a 
7.90a 
8*  060 
8.218 

8.375 
8.531 


O 
I 

2 

3 

4 

5 
6 

7 
8 

9 
10 

XX 

12 

13 

14 

15 
16 

17 
x8 

19 
20 

21 

22 

a3 


o 

I 
2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

14 

IS 
16 

17 
18 

19 
20 

21 

22 

a3 
a4 


RiRht 
Ascension. 
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53.8 
53.5 
52.5 
50.9 

46  48.6 

32  45.7 
18  42.3 


10 
56 
42 
28 

o 


MONDAY  34. 


23 

33 

23 
23 


2 

4 
6 

8 


23  10 
23  II 

23  13 

23  15 

23  17 

23  19 
23  20 

23  22 

23  24 
23  26 

23  27 
23  29 

23  31 
23  33 
23  34 
23  36 
23  38 
23  40 
23  42 
23*43 
23  45 


55.73 

43.41 
30.98 

18.43 

5.77 

53.01 

40.15 
27.20 

14.15 
1. 01 

47.79 

34.49 
21.11 

7.66 

54.15 

40.57 
26.93 

13.24 

59-49 
45.69 

31.85 
17.98 

4.07 

50.13 
36.16 


1.7957 
1.7937 
1.7916 

1.7899 
1.788a 

1.7865 
1.7649 
X.78SS 
1.76x6 
1.7805 
1.7790 
1.7777 
i.77«* 
1.7753 
1.774a 
1.773a 
2.77*3 

1.7713 

1.7704 

i.7«97 

1.7691 
X.7685 

1.7679 
1.7^4 
1.7669 


S.  4 
3 
3 
3 

3 

2 

3 

3 
3 

X 

I 

X 
X 
X 

o 
o 
o 
S.  o 
N.  o 
o 
o 
o 

X 
X 

N.  X 


4 
50 
26 
22 

8 

54 
40 
26 
II 

57 

43 

29 

15 
I 

47 

33 

19 

5 
8 

23 

37 

51 

5 

X9 
33 


38.4 
34.0 

29.3 
24.2 

18.8 

13.2 

7.4 
1.4 
55.4 
49.3 
43.2 
37.3 
31.2 
25.4 
19.8 

14.5 
9.4 
4.7 

59.6 

3.5 
7.0 

9.9 
12.2 

13.9 
15.0 


X3.(^6 
13.664 
13.69a 
i3.7ao 
13.746 
13.770 
13.794 
13.817 
13.839 
13.860 
X3.86X 
13.901 
13.919 
13.936 
l3.95t 
15.967 
xs.98t 

13.997 
X4.0XX 
X4.on 
X4.P3S 

14.04s 
14.0s* 
14.061 


14.069 

X4.076 
X4.o6a 
14.067 
14.09a 

14.095 
14.098 
X4.X00 
14.  xox 
x4.xoa 

Z4.X0t 

X4.X00 
14.096 
14.095 
14.091 
14.067 
X4.e6a 

14.075 
X4.06B 

X4.06X 
14.053 
14.04s 
X4.0SS 
t4.oas 
t4.oit 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

RiKhl 

Diff.  for 

Declination. 

Diff.  for 

Hour. 

RJKhl 

Diff.  for 

Declination. 

Diff.  for 

AftcensioD. 

X  Minute. 

1  Minute. 

Ascenaion. 

1  Minute. 

I  Minute. 

TUESDAY  25. 

THURSDAY  27. 

h 

m 

t 

% 

1         •        ' 

• 

«. 

b    m       a 

a 

• 

• 

« 

O 

23 

45 

36.16 

1.7^69 

N.   I  33 

15.0 

14.01a 

0 

I    II    11.75 

1.8242 

N.I2 

18    44.2 

la.  603 

I 

23 

47 

22.16 

1.7666 

I  47 

15.4 

14.000 

I 

I    13      1.28 

1.8270 

12 

31    19.0 

ia.556 

a 

23 

49 

8.15 

1.7664 

2     I 

15.0 

13.987 

2 

I    14   50.99 

i.8a99 

12 

43,51.0 

ia.509  i 

3 

23 

50 

54- 13 

1.7662 

2  15 

13.8 

13.973 

3 

I    16  40.87 

i.83a8 

12 

56    20.1 

ia.46x 

4 

23 

52 

40.10 

1. 7661 

2  29 

11.7 

13.95* 

4 

I    18  30.92 

X.8357 

«3 

8  46.3 

ia.4ix 

5 

23 

54 

26.06 

1.7659 

2  43 

8.8 

13.944 

5 

I   20  21.15 

1.8386 

13 

21     9.4 

z«.36o 

6 

23 

56 

12.01 

1.7658 

2  57 

5.0 

13.988 

6 

I    22    11.55 

1.8416 

13 

33  29.5 

ia.309 

7 

23 

57 

57.96 

1.7659 

3   " 

0.2 

13.911 

7 

I    24      2.14 

1.8448 

13 

45  46.5 

ia.a58 

8 

23 

59 

43.92 

1.7661 

3  24 

54-3 

13.893 

8 

I    25    52.92 

X.8480 

13 

58     0.4 

ia.ao6 

9 

o 

I 

29.89 

1.7663 

3  38 

47.4 

15.876 

9 

I    27    43.90 

z.85ia 

14 

10  II. 2 

za.152 

xo 

o 

3 

15.87 

i.7«65 

3  52 

39.4 

13.857 

10 

I    29    35.07 

1.8545 

14 

22  18.7 

xa.097 

II 

o 

5 

1.87 

1.76G8 

4     6 

30.2 

13.837 

ZI 

I  31  26.44 

X.8578 

14 

34  22.9 

ia.043 

12 

o 

6 

47.89 

1.767a 

4  20 

19.9 

13.817 

12 

I  33  18.00 

1.8611 

14 

46  23.9 

11.98B 

13 

o 

8 

33.94 

1.7676 

4  34 

8.3 

13.796 

13 

I  35     9.77 

1.8646 

14 

58  21,5 

H.932 

14 

o 

10 

20.01 

1.7681 

4  47 

55.4 

13.774 

14 

I  37     1.75 

x.868a 

15 

10  15.7 

21.874 

15 

o 

12 

6.  II 

1.7687 

5     I 

41.2 

13.751 

15 

I  38  53.95 

1.^17 

15 

22     6.4 

11.816 

i6 

o 

13 

52.25 

«.7«»4 

5  15 

25.6 

13.708 

16 

I  40  46.36 

1.8753 

15 

33  53.6 

".757 

17 

o 

15 

38.44 

i.77« 

5  29 

8.6 

13.705 

17 

I  42  38.99 

X.8789 

15 

45  37.3 

11.698 

i8 

o 

17 

24.67 

1-7709 

5  42 

50.2 

13.681 

18 

I  44  31.83 

z.o8a6 

15 

57  17.4 

11.638 

19 

o 

19 

10.95 

1.7718 

5  56 

30.3 

13.655 

19 

I  46  24.90 

Z.8864 

16 

8  53.9 

"577 

20 

o 

20 

57.28 

1.77*7 

6  10 

8.8 

13.608 

20 

I  48  18.20 

1.8903 

16 

20  26.7 

11.515 

21 

o 

22 

43.67 

1.7737 

6  23 

45.7 

13.60a 

21 

I  50  11.74 

1.894a 

16 

31   55.7 

11.45a 

22 

o 

24 

30.12 

1.7747 

6  37 

21.0 

13.574 

22 

I  52     5.51 

x.898a 

16 

43  20.9 

If. 388 

23 

o 

26 

16.64 

i-775« 

N.  6  50  54.6 

13.546 

23 

I  53  59.52 

z.goai 

N.16 

54  42.3 

ii.sa4 

WE 

DNESE 

>AY  26. 

I 

'RIDAY 

28. 

O 

o 

28 

3.22 

l.77«9 

N.  7     4 

26.5 

13.517 

0 

I  55  53.76 

I  9061 

N.17 

5  59.8 

zi.as8 

I 

o 

29 

49.87 

1.778a 

7  17 

56.7 

13.487 

I 

I  57  48.25 

1.910a 

17 

17  13.3 

11. 192 

2 

o 

31 

36.60 

1.7796 

7  31 

25.0 

13.457 

2 

I  59  42.99 

1.9144 

17 

28  22.9 

ii.za6 

3 

o 

33 

23.42 

I. 7810 

7  44 

51.5 

13.4«6 

3 

2     I  37.98 

Z.9186 

17 

39  28.5 

XI.059 

4 

o 

35 

10.32 

I. 78*4 

7  58 

16. 1 

13.394 

4 

2     3  33.22 

i.9aa8 

17 

50  30.0 

10.990 

5 

o 

36 

57.30 

1.7838 

8  II 

38.7 

13.361 

5 

2     5  28.72 

1.9*71 

18 

I  27.3 

10.921 

6 

0 

38 

44-37 

1.7853 

8  24 

59.4 

I3.3a8 

6 

2     7  24.47 

1.9313 

18 

12  20.5 

10.852 

7 

o 

40 

31.54 

1.7870 

8  38 

18. 1 

13.394 

7 

2     9  20.48 

1.9357 

18 

23     9-5 

ZO.780 

8 

o 

42 

18.81 

1.7887 

8  51 

34.7 

13.259 

8 

2  II  16.76 

1.940a 

18 

33  54- 1 

10  70B 

9 

o 

44 

6.18 

1.7904 

9     4 

49.2 

13.  «4 

9 

2  13  13-31 

1.9447 

18 

44  34.4 

10.695 

lO 

o 

45 

53.66 

i.79« 

9  18 

1.6 

13.187 

10 

2  15  10.13 

1.949a 

18 

55  10.3 

10.561 

II 

o 

47 

41.25 

1.794a 

9  31 

11.7 

13.150 

II 

2  17     7.22 

1  9537 

19 

5  41-7 

10.487 ; 

12 

o 

49 

28.96 

1.796a 

9  44 

19.6 

13.113 

12 

2  19     4.58 

1.9583 

19 

16     8.7 

X0.412 

13 

o 

51 

16.79 

1.798a 

9  57 

25.3 

13.075 

13 

2    21       2.22 

1.96  v> 

19 

26  31.2 

10.336 

14 

o 

53 

4-74 

t.Sooa 

10  10 

28.6 

13.Q35 

14 

2   23      0.14 

1.9677 

19 

36  49.0 

10.259 

15 

o 

54 

52.81 

1.8023 

10  23 

29- 5 

".995 

15 

2    24    58.35 

i.97a5 

19 

47     2.2 

10. 181 

i6 

o 

56 

41.01 

1.8045 

10  36 

28.0 

ia.955 

16 

2    26    56.  S4 

1.977a 

19 

57  10.7 

10.102 

17 

o 

58 

2935 

1.8067 

10  49 

24.1 

12.914 

17 

2    28    55.62 

i.9Bao 

20 

7  14.4 

io.o8a 

i8 

0 

17.82 

1.8090 

II     2 

17.7 

la. 872 

18 

2    30    54.68 

1.9B6B 

20 

17  13.4 

9.94a 

1  19 

2 

6.43 

1.8114 

II   15 

8.8 

ia.829 

19 

2    32    54.04 

1.9917 

20 

27     7.5 

9.861 

\    20 

3 

55.19 

1.8139 

II   27 

57-2 

12.785 

20 

2  34  53.69 

1.9967 

20 

36  56.7 

9.778 

>    21 

5 

44.10 

X.8164 

.     XI   40 

43.0 

".742 

21 

2    36    53.64 

a.  0017 

20 

46  40.9 

9.694 

22 

7 

33.16 

I. 8190 

II   53 

26.2 

W.697 

22 

2    38    53.89 

a.  0067 

20 

56  20.0 

9.6x€ 

23 

9 

22.38 

1.8216 

12     6 

6.6 

12.650 

23 

2   40    54.44 

a.  01 17 

21 

5  54.1 

9.Sa6 

„?4 

II 

11.75 

1.824a 

N.12   18 

44.2 

12.603 

24 

2    42    55.29 

8.0167 

.N.2I 

15  23.1 

9.440 

XII. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Ascension. 


Diff.  for 
I  Minute, 


Declination. 


Diff.  for 
t  Minute. 


Hour. 


WKht 
Ascension. 


Diff.  for 
I  Minute. 


Declination. 


Diff.  for 
I  Minute. 


O 

I 
2 

3 

4 

5 
6 

7 
8 

9 
xo 

II 

12 

13 

14 

15 
i6 

17 

i8 

19 

20 
21 
22 
23 


h  m 
2  42 
2  44 
2  46 
2  48 

i  51 


2 
2 
2 
2 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


53 

55 

57 

59 
I 

3 

5 

7 

9 
II 

13 

15 

17 
20 

22 

24 
26 

28 
30 


SATURDAY  29. 


N.21  15 
21  24 

21  34 
21  43 

21  52 

22  I 
22  10 
22  19 
22  28 
22  36 
22  45 

22  53 

23  2 

23  10 
23  18 
23  26 

23  34 
23  42 

23  50 

23  58 

24  5 

24  13 
24  20 

N.24  27 


SUNDAY  30. 


MONDAY  31. 


s 

s 

55.29 

S.OI67 

56.44 

a.o2i8 

57.90 

S.02fi9 

59.67 

2.0321 

1-75 

a.  037a 

4.14 

2.0424 

6.84 

2.0476 

985 

2.0529 

13.18 

2.0582 

16.83 

2.0635 

20.80 

2.0688 

25.09 

2.0741 

29.69 

2.0793 

34.61 

2.0847 

39.86 

2.0902 

45.44 

a. 0957 

51.34 

S.IOXO 

57-56 

2.1064 

4. 1 1 

2.XIX8 

10.98 

2.XI72 

18.18 

2. 1227 

25.71 

2.1282 

33.56 

2.1336 

41.74 

2. 1390 

23.x 

46,9 

5-4 

18.7 

26.7 
29.2 
26.2 
17.7 

3.7 
44.0 

18.6 

47.5 
10.6 

27.8 

39.1 

44-5 
43.8 

37.0 
24.0 

4.8 

39.4 

7«7 
29.6 

45-0 


0 

3  32 

I 

3  34 

2 

3  37 

3 

3  39 

4 

3  41 

5 

3  43 

6 

3  45 

7 

3  47 

8 

3  50 

9 

3  52 

10 

3  54 

II 

3  56 

12 

3  58 

13 

4   I 

14 

4   3 

15 

4   5 

16 

4   7 

n 

4  10 

18 

4  12 

19 

4  14 

20 

4  16 

21 

4  19 

22 

4  21 

23 

4  23 

24 

4  25 

50.24 

59.07 
8.23 

17.72 

27-53 

3767 
48.13 

5892 
10  03 
21.46 
33.22 
45-30 

57.69 
10.40 

23.43 
36.78 

50.44 
4.41 

18.69 

33- 28 

48.17 

3-37 
18-87 

34.67 
50.77 


a. 1444 
2.Z499 
a.>554 

a. 1608 

a.x66a 

8.X717 

a.1771 
a.x823 
••X878 
a.x932 
2.1986 
2*2039 
2.209? 

a. 2145 
2.2x98 

a.aasx 

2.2303 
a.  2354 

a.a4o6 

a.  8457 
3.2507 

a. 8558 
a*a6o8 
2.2658 
2.2707 


N.24  34 

24  41 

24  48 

24  55 

25  2 

25     8 


25  15 

25  21 

25  28 

25  34 
25  40 
25  46 
25  51 

25  57 

26  3 

26  8 
26  13 
26  i8 
26  23 
26  28 

26  33 
26  38 
26  42 

26  47 
N.26  51 


54.0 
56.4 
52.2 

41.3 
23.7 

59.3 
28.0 

498 

4.6 

12.5 

13.3 
6.9 

53.3 
324 

4-3 

28.8 

45.9 

55  5 

57-5 
51.9 

38.7 

17.8 

49.1 

12.6 

28.3 


9.440 
9.552 
9.265 

9.177 
9.087 

8.996 
8.904 

8.8x2 
8.719 
8.624 
8.529 

8.433 
8.536 
8.238 

8.139 
8.039 

7-937 
7.835 
7.73a 
7.628 

7-584 
7.418 
7.311 

7.203 


7.095 
6.985 
6.874 
6.762 
6.650 
6.536 
6.421 

6.305 
6.189 
6.072 
5'9« 
5.83^ 
5-7I3 
5.59a 
5.470 

5.347 
5.222 

5.097 
4.970 

4.843 
4.716 

4.587 
4.457 

4.3a7 
4.195 


O 
I 

2 

3 

4 

5 
6 

7 
8 

9 

10 

II 
12 

13 

14 

X5 
16 

17 
18 

19 
20 

21 

22 

23 


m  ■ 

25  50.77 

28  7.16 

30  23.84 

32  40.81 

34  58.06 

37  15-60 

39  33.42 

41  51.51 

44  9-87 

46  28.51 

48  47.42 

51  6.58 

53  25.99 

55  45-66 

58  5.58 

o  25.75 

2  46.16 

5  6.80 

7  27.67 

9  48.77 

12  10.10 

14  31.65 

16  53.41 

19  15-38 


••■707 
a.  8756 
a.a8o4 
a.a85a 
a.a899 
8.2946 

••a99S 

•.3038 

a.  3004 

9.3ia9 
8.3179 
8.3214 
«.3a57 
8.3299 
a.334X 
8.338t 

8.34ai 

a. 3459 
«*S498 
2.33)0 
«.357S 
8.3609 

••3644 
8*3676 


N.26 
26 
26 
27 

27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 

27 
27 

27 

27 
27 
27 
27 
N.27 


51 

55 

59 

3 

7 
10 

14 

17 
20 

23 

26 

29 
32 

34 
36 

39 
41 
42 

44 
46 

47 
49 
50 

51 


28.3 
36.0 

35-7 
27.4 

,11  o 

46.5 
13.7 
32.7 

43.4 
45.8 
39.8 

25-3 

2.3 

30.7 

50.6 

X.9 

4.5 

58.3 

43.3 

19-5 
46.8 

5-3 

14.8 

15*3 


PHASES  OF  THE  MOON. 


4*XM 
4.06a 

3.9*8 
S.794 
3.659 
3.3« 
S.385 
3.a47 
3.109 
8.970 
8.829 
8.687 
«.545 
8.40s 
a.  860 
a.  116 
X.970 
X.883 
1.670 

1.529 
X.382 

X.8SS 

X.0Q3 

«-n3 


TUESDAY,  SEPTEMBER  i. 

o  I     5  21  37*55  I    8.371a  IN.27  52    6.8  I     0.788 


C  Last  Quarter 

0  New  Moon    • 

])  First  Quarter 

O  Full  Moon     , 

C  Last  Quarter 


Aug 


d     b       SB 

X     6  34.3 

8  17     1.8 

15     9     2  5 

22  19     4-4 
30  22  55.2 


(C      Perigee 
C     Apogee 


d       h 
Aug.    II     6.4 

.     .     27     a.5 
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GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


Name  and  Direction 
of  Object 


Noon. 


P.L. 

of 

Diif. 


Illh. 


P.L. 

of 

Diff. 


Vlh. 


P.L. 

of 

DiflE. 


IXh. 


P.L. 

of 

Diff. 


lO 


IZ 


za 


13 


o  Aqnilae  W. 

Fomalhaut  W. 

a  Pegasi  W. 

Sun  E. 

a  Aqnils  W. 

Fomalhaat  W. 

a  Pegasi  W. 

Sun  E. 

Fomalhaat  W. 

a  Pegasi  W. 

a  Arietis  W. 

Sun  E. 

Fomalhaat  W. 

a  Pegasi  W. 

a  Arietis  W. 

Sun  E  . 

o  Pegasi  W. 

a  Arietis  W. 

Mars  W. 

Sun  E  . 

a  Pegasi  W. 

a  Arietis  W. 

Mars  W. 

Aldebaran  W. 

Sun  E  . 

a  Arietis  W. 

Mars  W. 

Aldebaran  W. 

Sun  E  . 

Sun  W. 

Spica  E . 

Saturn  E  . 

Antares  E  • 

Sun  W. 

Saturn  E  . 

Antares  E . 

Sun  W. 

Antares  E . 

a  Aquilae  E  • 

Sun  W. 

Antares  E  . 

o  Aquilae  E  . 


93  I  47 
68     7  57 

45  43  28 
93     o  17 

103  13     9 

79  "     5 

56  50  7 
81  58  35 

90  29  31 
68  ao  28 

M  54  59 
70  44  55 

loa    3    8 

80  12  59 

37  "  40 
59  14  39 

9a  a7  39 

49  53  40 
33  20  21 

47  23  5« 

105    3  48 
63    o  44 

45  40  12 
32  25     I 

35    9  57 

76  32  44 

58  28  49 

45  «3  47 
22  32     2 

17  25  30 

46  42  19 
67  20  16 
92  32  49 

31  7  3 
52  53  20 

77  53  33 

44  49  18 

63   13  50 

113  44  22 

58  25  56 

48  39  48 
loi  32  57 


37a8 
34" 
3439 
3402 

5716 
S3» 
3353 
3338 

3«M 
3"4 
a983 

3344 

3X« 

996X 
98«7 
3xa4 

S890 
9689 

•974 
•989 

•734 
•546 
•799 
•785 
S848 

0417 
9G44 

«545 

«713 

3450 
9160 


«»53 

3429 
9207 
4136 

344S 
3151 
99H8 

3491 
ai94 

9909 


94  18  4 

69  30  o 

47  5  «o 

91  38  3 

104  29  39 

80  35  3 

58  15  " 

80  35  8 

91  55  24 

69  48  20 

26  25  34 
69  19  38 

103  30  51 

81  43  36 
38  45  33 
57  46  59 

94  X  2 
51  30  40 
34  51  6 

45  53  26 

106  39  43 

64  40  53 

47  14  47 
33  59  48 
33  36  31 

78  15  55 

60  6  44 

47  3  58 
20  55  39 

19     7  54 

44  52  51 

65  32    o 

90  43  10 

32  49  56 

5X  5  3 
76     3  28 

46  31  48 

61  24     9 
112  13  54 

60     7  22 

46  51  12 

100    o  50 


37*8 

3398 
3396 

S7X« 
3300 

3337 
3398 


3098 
«98o 

393X 

311X 

3964 
9806 

3109 

9835 

9667 

9949 
9971 

9799 
9599 
8775 
9748 
9830 

9401 
9627 
9599 

9697 

«443 

9x57 


9149 

9499 

9aio 
9136 

9430 
9x36 
9969 

3499 

990I 
9909 


95  34  24 

70  52  17 
48  27  39 
90  15  4a 

105  46  9 

81  59  15 
59  40  36 
79  IZ  29 

93  21  31 

71  16  32 
27  56  37 
67  54    5 

104  58  47 

83  14  34 
40  19  50 

56  19    o 

95  34  45 
53     8     4 

36    22    23 

44  22  37 

108  15  54 
66  21  a6 

48  49  48 

35  35  24 
3a    a  42 

79  59  28 
61  45     2 

48  44  40 

19  18  55 

20  50  25 

43  3  18 
63  43  41 
88  53  25 


37*3 
3386 

3375 
3390 

3718 
3*7 


3317 

S190 
308X 

3939 
39X6 

3XOX 
3947 
a»x 
3093 

9819 
9649 

3935 

3954 

9710 
9513 

3754 
9713 
98x3 

3387 
•610 

3300 

9689 

944X 

3x54 

9904 

3145 


34  32  49 

9430 

49  16  51 

99x4 

74  13  24 

9X37 

48    14    12 

3454 

59  34  35 

3x60 

no  43     3 

3954 

61  48  37 

9306 

45     2  46 

990R 

98  28  42 

3909 

96  50  47 

72  14  49 

49  50  24 
88  53  14 

107  2  37 

83  23  4a 
61  6  aa 

77  47  37 

94  47  52 
72  45  5 

29  28  6 
66  a8  15 

Z06  a6  56 

84  45  53 

41  54  30 
54  50  41 

97  8  48 
54  45  52 
37  54  10 

42  51  27 

,109  5a  21 

68  a  aa 

50  2$   z6 

37  "  47 

30  a8  3z 

81  43  aa 

63  23  43 
50  35  5a 

17  41  5Z 

aa  33  a 
41  13  4X 
61  55  19 
87  3  35 

36  15  41 
47  28  45 
72  23  21 


49 

57 
109 

63 

43 
96 


56  30 
45  7 
"  53 


29 
14 
56 


42 
31 
34 


3373 
3353 
3389 


3306 

3x78 
3063 

3919 


3091 

3»3X 

3773 
307s 


9639 
9909 


3496 

3733 
968x 

3795 


3993 

9480 

3667 

S496 

3XSX 
3x49 

343s 
3138 
9460 

tx63 

9949 

•$13 

99X6 
39" 


XIV. 


AUGUST,  1896. 


141 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCEa 

Day  of  the 
Month. 

Name  and  Direedon 
of  Object 

Midnight 

P.L. 

of 

Diff. 

XW^ 

P.L. 

of 

DUL 

XVIII»i. 

P.L. 

of 

DtiL 

XXIk. 

P.L. 

of 

Die 

m        t        m 

•       »       » 

•         t        m 

•         9         m 

X 

a  Aqnilae 
Fomalhaat 
aPegasi 
Sun 

W. 
W. 

w. 

£. 

98     7  12 
73  37  36 

51  13  34 
87  30  37 

S7«9 
3361 
S33a 
3374 

99  33  39 
75    0  37 
53  37     8 
86     7  5X 

3717 
3349 
33X3 
53fi6 

100  40     8 
76  23  52 

54     I     5 

84  44  56 

37x6 
3337 
399s 
3338 

loi  56  38 
77  47  31 
55  35  35 
83  21  51 

S7IS 
3394 
3^4 
3348 

a 

• 

a  Aqnilae 
Fomalhaut 
o  Pegasi 
Sum 

W. 
W. 
W. 
E. 

108  19     3 
84  48  23 
62  32  30 
76  23  33 

37«3 
3363 
S184 
3S94 

109  35  36 
86  13  18 
63  58  58 

74  59  15 

m 
3930 

3167 
3983 

xxo  51  44 

87  38  28 
65  25  47 
73  34  43 

3739 
3938 

3x49 
3«70 

XI3    7  57 
89    3  52 
66  52  57 

73    9  56 

3739 
3995 
3x39 
3998 

3 

Fomalhaat 
a  Pegasi 
a  Arietis 
Sun 

W. 
W. 
W. 

96  X4  28 

74  13  58 
31     0     X 

65    2    8 

•166 

«9w 

3x88 

97  41  x8 
75  43  X3 
32  32  20 

63  35  44 

3133 

3030 
988X 
5x79 

99     8  31 

77  13  47 

34     5    3 
63    9     x 

SU3 
30x4 
9869 

3X37 

xoo  35  38 

78  43  43 
35  38  10 
60  43    0 

SIS3 

9997 
9843 

3x40 

4 

Fomalhaat 
a  Pegasi 
o  Arietis 
Sun 

w. 
w. 
w. 

E. 

X07  55  16 
86  17  33 
43  39  33 

53   33      I 

3Q6s 

S9Z4 
«755 
3039 

X09  33  47 

87  49  34 
45     5     0 

51  53     X 

3073 
9898 

9738 
304X 

no  53  39 

89   2X    55 
46   40   50 

50  33  39 

3063 
9883 

9790 

3094 

XI3   31   31 

90  54  37 
48  17     3 
48  53  56 

3098 
9866 

3709 
3007 

5 

a  Pegasi 
a  Arietis 
Mars 
Sun 

W. 
W. 

w. 

E. 

98  43  10 

56  34    3 
39  26  26 

41  19  54 

•789 
a6is 

•9x9 

100  17  52 
58     2  38 
40  59  XI 

39  47  59 

9775 
9398 
9838 

9901 

loi  52  52 

59  41  36 
43  33  34 
38  15  41 

9761 
9580 

9837 
9883 

103  28  II 
61  20  58 

44    6    4 
36  43    0 

9747 
9363 
9B13 
9866 

6 

a  Pegasi 
a  Arietis 
Mars 
Aldebaran 
Sun 

W. 
W. 
W. 
W. 
£. 

III  29     4 

69  43  41 
53     I     9 
38  48  53 
38  53  57 

a«7 
S480 

S716 

9649 
*779 

X13    6     X 
71  35  33 

53  37  37 
40  26  41 

27  19     X 

9463 
9698 

9Gn 

97^3 

X14  43  II 
73     7  38 
55  H  10 
43     5     7 
35  43  43 

9668 

9448 
9680 

9594 
9743 

116  20  34 

74  49  55 
56  51  17 
43  44  10 
34     8     3 

9660 
9439 
366x 

9569 

9799 

7 

a  Arietis 
Mars 
Aldebaran 
Sun 

W. 
W. 
W. 
E. 

83  37  37 
65     3  47 

53     7  35 
16    4  27 

«357 
8578 
3460 

*6S3 

85    13    13 

66  42  12 

53  49  45 
14  26  44 

9344 
9563 

3441 
S640 

86  57     8 
68  21  58 
55  33  31 

13  48   43 

333X 
9548 
3433 
9637 

88  42  23 
70     2     5 

57  15  33 
II  10  35 

9318 

9333 

9406 

9613 

xo 

Sun 
Spica 
Saturn 
Antares 

W. 
E. 
£. 
£. 

34  15  45 

39  34     0 

60    6  55 
85  13  40 

S434 
S130 
aao9 
3139 

35  58  31 

37  34  17 
58  18  30 

83  33  41 

9433 
9X49 

3303 

3x38 

27   41    20 

35  44  32 
56  30     5 
81  33  40 

943X 
9149 

3303 

9X37 

29  24  II 

33  54  47 
54  41  41 
79  43  37 

9430 

9x49 
9904 
9x36 

XX 

Sun 

Saturn 

Aotares 

W. 
E. 
E. 

37  58  31 
45  40  47 
70  33  30 

9433 
9140 

39  41  18 
43  53  58 
68  43  22 

3436 

9334 

9x43 

41  24     2 

42  5  31 
66  53  27 

9438 
3343 

9x45 

43     6  42 
40  17  56 

65     3  36 

944X 
9959 

3x48 

12 

Sun 

Antares 

aAquilas 

W. 

E. 
E. 

5t  38  40 

55  55  46 
X07  40  27 

9465 
9170 

9931 

53  20  42 

54  6  33 
106     8  48 

347X 
3176 

9933 

55     3  36 

52  17  29 

104  36  58 

9477 
3183 
99x6 

56  44  31 

50  28  34 

103     5    0 

948s 
3x88 
99x3 

'3 

Sun 

Antares 
a  Aquilae 

W. 
E. 
E. 

65  10  35 
41  26  27 

95  34  29 

9339 
9334 
99«4 

66  51   17 
39  38  35 
93  52  28 

9530 
3331 
9990 

68  31  48 
37  50  54 

92    20   34 

3540 
3340 
9996 

70  12     6 
36     3  36 
90  48  48 

9348 

9348 

9934 
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GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

of  the 

mth. 

Name  and  Direction 

Noon 

• 

P.L. 
of 

Illh. 

P.L. 
of 

VIb. 

P.L. 
of 

IX^' 

P.L. 
of 

^ 

of  Object 

Diff. 

Diflf. 

* 

Diff. 

Diff. 

e         f 

w 

• 

If 

0          0         n 

•          t         m 

14 

Sun 

W. 

71     52 

12 

«558 

73  32 

5 

2567 

75  "  45 

a577 

76   51   12 

9386 

a  Aquilae 

E. 

89     17 

12 

294a 

87  45 

47 

2954 

86  14  36 

a965 

84  43  39 

3977  i 

Fomalhaat 

E. 

ZI4    20 

3 

a643 

112  42 

7 

a642 

III     4    9 

9642 

109  26  II 

9643  . 

15 

Sun 

W. 

85     5 

5 

a637 

86  43 

10 

2647 

88  21     I 

a«57 

89  58  38 

9668  ' 

Spica 

W. 

25  54 

14 

a350 

27  39 

I 

a357 

29  23  38 

2364 

31     8     4 

a373  . 

a  Aquilae 

E. 

77  13 

30 

3063 

75  44 

35 

3084 

74  16     6 

3x06 

72  48     4 

3131 

Fomalhaat 

E. 

101  17 

10 

966s 

99  39 

39 

2669 

98     2  17 

a675 

96  25     4 

a«3 

x6 

Sun 

W. 

98     3 

II 

2721 

99  39 

23 

2732 

loi  IS  21 

a74a 

102  51     5 

1 
8753  ■ 

Spica 

W. 

39  47 

8 

£417 

41  30 

18 

2426 

43  13  15 

•436 

44  55  59 

«445  1 

a  Aquilae 

E. 

65  35 

55 

SV9 

64  II 

19 

3314 

62  47  24 

33S3 

61  24  14 

3393 

Fomalhaat 

E. 

88  21 

47 

2739 

86  45 

46 

2741 

85  10     0 

275a 

83  34  29 

a7«4 

a  Pegasi 

£. 

xio  29 

54 

3686 

108  51 

34 

2632 

107  13  22 

t63» 

105  35  18 

8643  . 

17 

Sun 

W. 

xio  46 

15 

a805 

113   20 

36 

2816 

"3  54  43 

t 

a827 

115  28  36 

9837 

Spica 

W. 

53  26 

16 

S49> 

55     7 

40 

ajoa 

56  48  50 

2St2 

58  29  47 

9521 

Saturn 

W. 

33  19 

45 

2620 

34  58 

13 

2621 

36  36  39 

2623 

38  15     3 

9625  1 

Fomalhaot 

£. 

75  41 

6 

a833 

74     7 

21 

8848 

72  33  56 

a865 

71     0  52 

9881  ' 

a  Pegasi 

£. 

97  27 

16 

9681 

95  50 

IZ 

afi89 

94  13  17 

9698 

92  36  35 

970B 

x8 

Sun 

W. 

123  14  44 

0887 

124  47 

19 

2898 

126  19  40 

2909 

127  51  48 

99x8 

Spica 

W. 

66  51 

17 

astiB 

68  30 

56 

a577 

70  10  23 

2586 

71  49  37 

8595 

Saturn 

W. 

46  25 

53 

9648 

48     3 

43 

9&55 

49  41  24 

9660 

51   »8  57 

9667 

Fomalhaat 

E. 

63  21 

15 

V79 

61  50 

36 

3001 

60  20  25 

3025 

58  50  43 

3050 

a  Pegasi 

E. 

8436 

16 

«757 

83     0 

52 

2769 

81  25  43 

•779 

79  50  48 

9790 

19 

Spica 

W. 

80    2 

41 

fl640 

81  40 

41 

a649 

83   18  29 

•658 

84  56     5 

96G8 

Saturn 

W. 

59  24 

24 

2703 

61     I 

0 

i7io 

62  37  26 

9718 

64  13  42 

9726 

Antares 

W. 

34     8 

59 

•638 

35  47 

3 

2646 

37  24  56 

a«55 

39     2  36 

96^ 

Fomalhaat 

E. 

51  30  32 

3200 

50    4 

23 

3837 

48  38  58 

3276 

47  14  19 

3319 

a  Pegasi 

£. 

72     0 

I 

aSsa 

70  26 

40 

2866 

68  53  37 

9879 

67  20  51 

9893 

a  Arietis 

£. 

"3  55 

8 

1655 

112  17 

28 

a664 

no  40    0 

afi73 

X09     2  44 

9681 

ao 

Spica 

W. 

93     I 

5 

•7" 

94  37 

30 

2720 

96  13  43 

9799 

97  49  45 

9738 

Saturn 

W. 

72  12 

24 

STw 

73  47 

37 

a774 

75  22  39 

9782 

76  57  30 

9791 

Antares 

W. 

47     8 

0 

2708 

48  44 

29 

2716 

50  20  47 

a7a5 

51  56  54 

8734  . 

a  Pegasi 

E. 

59  41 

48 

3973 

58  II 

2 

2991 

56  40  38 

son 

55  10  39 

V9» 

a  Arietis 

E. 

100  59 

14 

«7a4 

99  23 

6 

a733 

97  47  10 

8741 

96  II  25 

V50 

ax 

Spica 

W. 

105  47 

2 

2781 

107  21 

55 

2789 

108  56  37 

9798 

no  31     8 

1 
9Bo6 

Saturn 

W. 

84  49 

3 

2832 

86  22 

49 

2841 

87  56  24 

0849 

89  29  48 

9838 

Antares 

W. 

59  54 

35 

«77« 

61  29 

34 

2785 

63     4  21 

•793 

64  38  58 

960s 

a  Arietis 

E. 

88  15 

29 

«79a 

86  40 

51 

2801 

85     6  25 

2809 

83  32     9 

9818 

Mars 

E. 

"4  53 

40 

30x7 

"3  23 

48 

3024 

III  54     5 

3033 

no  24  33 

3041 

Aldebaran 

E. 

119  45 

59 

2875 

118  13 

8 

1880 

116  40  24 

9886 

"5     7  47 

-9i 

,  22 

Saturn 

W. 

97  14 

3 

•901 

98  46 

21 

290r^ 

100  18  28 

2918 

loi  50  24 

1 

■986 

Antares 

W. 

72  29 

16 

2844 

74     2 

47 

2852 

75  36     8 

28C0 

77     9  18 

9868 

a  Arietis 

E. 

75  43 

38 

2861 

74   10 

29 

28^ 

72  37  31 

2877 

7^     4  43 

9886 

Mars 

E. 

102  59 

19 

3081 

loi  30 

46 

3089 

100     2  23 

3097 

98  34  10 

3105  ' 

Aldebaran 

E. 

107  26 

44 

n»5 

105  54 

57 

2932 

104  23  19 

«93<) 

102  51  49 

«946 
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• 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object 

Midnight 

P.L. 

of 
Diff. 

XVJ>. 

P.L. 

of 

Diff. 

XVIIIb. 

P.I. 

of 

Diff. 

XXIh. 

P.L. 

of 

Diff. 

• 

n 

9         •        m 

•         *        m 

•      *      • 

14 

Sun 

W. 

78  30 

36 

8996 

80    9  a6 

9606 

81    48     13 

9616 

83  36  46 

96a6 

a  Aquils 

E. 

83  la 

58 

S993 

81  42  35 

3008 

80    12    32 

3W5 

78   42   50 

3043 

Fomalhant 

E. 

107  48 

15 

a645 

106  10  ai 

9649 

XO4   33   32 

9(59 

I03   54  48 

3657 

'   15 

Sun 

W. 

91  36 

X 

2678 

93  13  10 

9689 

94  50     4 

9699 

96   36   45 

37x0 

SpicA 

W. 

32  52 

18 

9381 

34  36  ao 

9390 

36  ao    9 

9399 

38    3  45 

9408 

a  Aquilse 

E. 

71  ao 

32 

3157 

69  53  31 

3184 

68  37     3 

33X4 

67     I  10 

5946 

Fomalhant 

E. 

94  48 

I 

«69i 

93  "     9 

2700 

91  34  29 

9709 

89  58     X 

9719 

l6 

Sun 

W. 

104  26 

35 

«763 

106     X  51 

9774 

107  36  53 

9785 

109  IX  41 

9795 

Spica 

W. 

46  38 

29 

3453 

48  30  46 

9465 

50     3  49 

■474 

51  44  39 

9483 

a  Aquilse 

E. 

60     I 

50 

3437 

58  40  15 

3484 

57  19  33 

3534 

55  59  46 

3588 

Fomalhant 

E. 

81  59 

14 

3776 

80  34  15 

9790 

78  49  34 

9804 

77  15  " 

9B18 

a  Pegasi 

£. 

103  57 

33 

flfiSi 

I02    19   36 

9857 

100  41  59 

9«5 

99     4  32 

9673 

17 

Sun 

W. 

117      3 

16 

•847 

"8  35  43 

9B58 

I30     8  56 

9867 

I3X  41  57 

9B78 

Spica 

W. 

60    10 

31 

«530 

61  51     a 

9540 

63  31  30 

9549 

65  IX  25 

9559 

Saturn 

W. 

39  53 

24 

•699 

41  31  40 

9632 

43     9  51 

9638 

44  47  55 

9649 

Fomalhant 

E. 

69  28 

9 

S899 

67  55  49 

3918 

66  33  53 

9937 

64  52  21 

9958 

a  Pegasi 

E. 

91     0 

6 

V^7 

89  33  49 

m 

87  47  45 

9737 

86  II  54 

9747 

i8 

Sun 

W. 

129  33 

44 

3918 

130  55  37 

9938 

133  36  58 

9948 

X33  58  x6 

9958 

Spica 

W. 

73  28 

39 

9604 

75     7  28 

9613 

76  46     5 

3693 

78  24  39 

9639 

Saturn 

W. 

52  56 

az 

•674 

54  33  36 

a68i 

56  10  43 

9688 

57  47  38 

9695 

Fomalhant 

E. 

57  21 

32 

3076 

55  52  53 

3x05 

54  34  49 

3x34 

52  57  21 

3x67 

a  Pegasi 

E. 

78  i6 

7 

aSoa 

76  41  42 

9814 

75     7  32 

9896 

73  33  38 

9839 

19 

Spica 

W. 

86  33 

28 

1676 

88  ID  40 

9685 

89  47  40 

9694 

91  24  38 

9709 

Saturn 

W. 

65  49 

47 

«734 

67  35  43 

9741 

69     I  37 

9750 

70  37     I 

9758 

Antares 

W. 

40  40 

5 

8673 

42   X7  2X 

a6Bi 

43  54  26 

45  31  19 

9699 

Fomalhant 

E. 

45  50 

30 

3365 

44  27  33 

34x5 

43     5  34 

3470 

41  44  36 

3S30 

a  Pegasi 

£• 

65  48 

23 

«908 

64  x6  14 

9994 

62  44  25 

9939 

61    13    56 

9956 

o  A  nebs 

E. 

107  as 

39 

S690 

105  48  46 

2698 

104    13      4 

3707 

X03   35   33 

9716 

ao 

Spica 

W. 

99  25 

35 

«746 

loi     X  X4 

•755 

I03   36   41 

3763 

104  XI  57 

9779 

Saturn 

W. 

78  32 

10 

«799 

80    6  39 

S807 

81   40   58 

9815 

83  X5    6 

9834 

Antares 

W. 

53  32 

49 

«742 

55     8  33 

975» 

56  44     5 

97^ 

58  19  36 

97*9 

a  Pegasi 

A          *         A   * 

E. 

53  41 

4 

305a 

52  II  55 

3074 

50  43  14 

3097 

49  15     I 

3x93 

a  Anetis 

E. 

94  35 

51 

«759 

93    0  29 

9767 

91  35  18 

9775 

89  50  18 

9784 

21 

Spica 

W. 

iia     5 

28 

•815 

"3  39  37 

9e«3 

"5  13  35 

9831 

116   47   33 

9840 

Saturn 

W. 

91     3 

I 

1866 

92  36     3 

9875 

94     8  54 

9883 

95  41  34 

9899 

Antares 

W. 

66  13 

23 

aSii 

67  47  37 

38x8 

69  21  41 

3837 

70  55  34 

9BS5 

a  Arietis 

E. 

81  58 

5 

a896 

80  24  II 

9835 

78  50  29 

3844 

77  16  58 

9859 

Mars 

E. 

108  55 

10 

3049 

107  25  58 

3056 

105  56  55 

3063 

104  28     2 

9073 

Aldebaran 

E. 

"3  35 

18 

9898 

113      3   57 

9905 

110  30  44 

39x3 

108  58  40 

99x8 

33 

Saturn 

W. 

103    22 

10 

9935 

104  53  45 

9944 

106  25     8 

9959 

107  56  21 

9969 

Antares 

W. 

78   42 

18 

9B76 

80  15     8 

9884 

81  47  47 

9899 

83  20  16 

9900 

a  Arietis 

E. 

69    32 

6 

9894 

67  59  40 

99<q 

66  27  25 

9912 

64  55  21 

9990 

Mars 

A  «  M     « 

E  . 

97     6 

6 

5x14 

95  38  13 

Siai 

94  10  39 

3x99 

92  42  55 

3x37 

Aldebaran 

E. 

loi  ao 

39 

9S4 

99  49  x8 

9961 

98  18  16 

3968 

96  47  23 

9975 

1 
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XVII. 


GREENWICH  MEAN  TIME. 

■ 

LUNAR  DISTANCES. 

Nftxne  and  Direction 

Noon. 

P.  L. 
of 

Illh. 

P.L. 
of 

Vlh- 

P.L 
of 

IXh. 

P.L 
of 

1- 

of  Object 

Di£E. 

Difl. 

nuL 

Diff. 

•     f     » 

e         »         w 

0      * 

m 

e         * 

w 

23 

Antares 

W. 

84  52  35 

2908 

86  24  44 

39x6 

87   56 

43 

9933 

89    28 

33 

3931 

a  Arietis 

E. 

63  23  28 

3928 

61   51  45 

3936 

60  20 

12 

3945 

58    48 

50 

3953 

Mars 

E. 

91   15  30 

3145 

89  48   15 

3153 

88  21 

9 

3x61 

86  54 

13 

3x68 

Aldebaran 

E. 

95  16  39 

9983 

93  46     5 

3990 

92  15 

40 

3997 

90  45 

24 

3003 

34 

Antares 

W. 

97     5  «i 

0966 

98  36  16 

3973 

100     7 

2 

a98x 

loi  37 

39 

3987 

a  Aquilse 

W. 

50  45  17 

4244 

51  53     2 

4197 

53     I 

31 

4156 

54  10 

39 

4XX7 

a  Arietis 

E. 

51   14  34 

3993 

49  44  13 

3002 

48  14 

3 

3010 

46  44 

3 

3018 

Mars 

E. 

79  41  50 

3306 

78  15  48 

32x4 

76  49 

55 

3330 

75  24 

10 

3338 

Aldebaran 

£. 

83  16  25 

3043 

81  47     5 

3050 

80  17 

54 

3037 

78  48 

52 

3065 

as 

a  Aquilas 

W. 

60     4  28 

3973 

61   16  34 

395a 

62  29 

I 

3933 

63  41 

48 

39x4 

a  Arietis 

E. 

39  16  34 

3060 

37  47  35 

3068 

36  18 

46 

3076 

34  50 

7 

3086 

Mars 

E. 

68  17  29 

Sa6i 

66  52  32 

3367 

65  27 

42 

3373 

64      2 

59 

3379 

Aldebaran 

E. 

71  26     0 

3101 

69  57  52 

3x09 

68  29 

53 

3x15 

67       2 

2 

3133 

PoUox 

£. 

"3  53  59 

3009 

112  24  22 

3034 

no  54 

51 

3039 

109    25 

26 

3044 

26 

a  Aqnilae 

W. 

69  49  49 

3845 

71     4     5 

383s 

72  18 

31 

38*5 

73  33 

7 

38x6' 

Fomalhaut 

W. 

43  47  46 

3770 

45     3  19 

3737 

46  19 

27 

3707 

47  36 

7 

3^80  , 

Mars 

£. 

57     I     5 

3506 

55  37     I 

33" 

54  13 

2 

33x5 

52  49 

8 

3330 

Aldebaran 

E. 

59  44  55 

3158 

58  17  55 

S164 

56  51 

3 

3171 

55  24 

19 

3x78 

Pollux 

E. 

loi  59  50 

3065 

100  30  58 

3069 

99     2 

10 

307a 

97  33 

26 

3074 

27 

a  Aqnilae 

W. 

79  48     8 

3784 

81     3  27 

37«o 

82  18 

50 

3775 

83  34 

18 

377X 

Fomalhaut 

W. 

54     5  49 

3576 

55  24  49 

3560 

56  44 

7 

3545 

58     3 

42 

3530 

Mars 

E. 

45  50  55 

3340 

44  27  30 

3344 

43     4 

9 

3347 

41  40 

52 

335X 

Aldebaran 

E. 

48  12  50 

3815 

46  46  59 

33*3 

45  21 

17 

3231 

43  55 

45 

3340  , 

Pollux 

E. 

90  10  33 

3085 

88  42     5 

3087 

87  13 

39 

3087 

85  45 

M 

3087 

Sun 

E. 

133  24  23 

344S 

132     2  57 

3446 

130  41 

33 

3447 

129  20 

10 

3447 

28 

a  Aquilae 

W. 

89  52  26 

3760 

91     8  10 

3758 

92  23 

56 

3758 

93  39 

42 

3757 

Fomalhaut 

W. 

64  45  X9 

3469 

66     6  18 

3457 

67  27 

30 

3447 

68  48 

53 

3437 

a  Pegasi 

W. 

42   22      0 

3508 

43  42  15 

3485 

45     2 

56 

34«3 

46  24 

3 

3440 

Pollux 

E. 

78  23     6 

3084 

76  54  37 

3082 

75  26 

6 

3081 

73  57 

33 

3078 

Sun 

£. 

122  33  XX 

3444 

121   II  44 

3441 

119  50 

14 

S439 

118  28 

42 

3436 

29 

a  Aquilae 

W. 

99  58  34 

37«X 

loi   14  17 

3763 

X02  29 

58 

37« 

X03  45 

36 

37® 

Fomalhaut 

W. 

75  38  38 

3388 

77     I     8 

3379 

78  23 

48 

3369 

79  46 

40 

3360 

a  Pegasi 

W. 

53  15  18 

3348 

54  38  34 

3333 

56     2 

9 

33x6 

57  26 

2 

3300 

Pollux 

£• 

66  33  46 

3059 

65     4  46 

3053 

63  35 

39 

3048 

62     6 

26 

3<H3 

Sun 

E. 

XII  40     0 

S4IS 

no  18    0 

3408 

108  55 

53 

3403 

107  33 

39 

S396 

30 

Fomalhaut 

W. 

86  43  38 

3313 

88     7  34 

3304 

89  31 

41 

S394 

90  55 

59 

3384 

a  Pegasi 

W. 

64  29  52 

3226 

65  55  30 

3213 

67    21 

25 

3x98 

68  47 

37 

3««3 

Pollux 

E. 

54  38  19 

3006 

53     8  14 

3998 

51  37 

59 

3989 

50     7 

33 

9980 

Sun 

E. 

100  40  23 

3354 

99  17  14 

3343 

97  53 

54 

3335 

96  30 

23 

333* 

31 

Fomalhaut 

W. 

98    0  19 

3a37 

99  25  44 

3337 

100  51 

21 

38x8 

102  17 

9 

3309 

a  Pegasi 

W. 

76     2  56 

31x0 

77  30  53 

3096 

78  59 

8 

SoBx 

80  27 

41 

V06 

0  Arietis 

W. 

32  52  38 

3961 

34  23  40 

3945 

35  55 

2 

9938 

37  26 

45 

99x3 

Pollux 

E. 

42  32  21 

1930 

41     0  40 

3918 

39  28 

44 

9907 

37  56 

34 

•895 

Sun 

E. 

89  29  30 

3>64 

88     4  36 

335  X 

86  39 

27 

3336 

85  14 

I 

3993 
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GREENWICH  MEAN  TIME 

« 

LUNAR  DISTANCES. 

• 

Name  and  Direction 

Midnight. 

P.L. 
of 

XV»»- 

of 

XVI I  Ih. 

P.L. 
of 

XXIh. 

P.L. 
of 

Q 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

•                *               H 

•          *         m 

• 

»         m 

• 

m 

a3 

An  tares 

W. 

91             0        13 

a93« 

92  31  44 

2946 

94 

3     5 

•9S3 

95 

34  17 

•959 

a  Arietis 

E. 

57  17  38 

9961 

55  46  36 

•969 

54 

15  45 

9977 

52 

45     4 

39% 

Mars 

E. 

85  27  26 

3176 

84     0  48 

31B4 

82 

34  20 

319a 

81 

8     I 

3x98 

Aldebaran 

E. 

89  15  x8 

3013 

87  45  21 

3oao 

86 

15  33 

3087 

84 

45  54 

3033 

«4 

Antares 

W. 

103     8     8 

999s 

X04  38  29 

3000 

106 

8  42 

3005 

107 

38  48 

Soxa 

a  Aquila 

W. 

55  20  24 

4083 

56  30  42 

405a 

57 

41  30 

4024 

58 

52  46 

3998 

a  Arietis 

E. 

45  14  13 

3006 

43  44  33 

3034 

42 

15     3 

3043 

40 

45  43 

303a 

Mars 

E. 

73  58  34 

3«35 

72  33     6 

334a 

71 

7  46 

3348 

69 

42  34 

3«54 

Aldebaran 

E. 

77  20    0 

307a 

75  51  16 

3080 

74 

22  42 

3087 

72 

54  17 

3094 

as 

oAqoils 

W. 

64  54  54 

3898 

66     8  16 

388a 

67 

2X    54 

3869 

68 

35  45 

3850 

a  Arietis 

E. 

33  «i  40 

3099 

31  53  24 

3105 

30 

25   20 

3x14 

28 

57  27 

3X34 

Mars 

E. 

62  38  23 

3«85 

61  13  54 

3390 

59 

49  31 

3396 

58 

25  15 

330X 

Aldebaran 

E. 

65  34  ao 

3Xfl9 

64     6  46 

3x37 

62 

39  21 

3x43 

6x 

12    4 

3x50 

Pollux 

E. 

107  56    8 

3049 

X06  26  56 

3053 

104 

57  49 

3037 

X03 

28  47 

306X 

26 

aAqoilse 

W. 

74  47  53 

380B 

76     2  47 

380a 

77 

17  47 

3795 

78 

32  54 

37«9 

Fomalhaat 

W. 

48  53  15 

3655 

50  xo  50 

3634 

51 

28  48 

36x3 

52  47     8 

3594 

Mars 

E. 

51  25  20 

93SS 

50     x  37 

33«8 

48 

37  58 

333a 

47 

14  24 

3337 

Aldebaran 

E. 

53  57  44 

S186 

52  31  18 

3193 

51 

5     0 

3aoo 

49 

38  51 

3307 

Pollux 

E. 

96     4  45 

3078 

94  36     8 

3080 

93 

7  34 

3082 

91 

39     2 

3084 

»7 

aAquilx 

W. 

84  49  50 

3768 

86     5  25 

3766 

87 

21     3 

37«« 

88 

36  43 

S7«i 

Fomalhaat 

W. 

59  23  33 

3516 

60  43  39 

3504 

62 

3  59 

349a 

63 

24  32 

S480 

Mars 

E. 

40  17  39 

3353 

38  54  29 

3357 

37 

31  23 

3360 

36 

8  21 

3365 

Aldebaran 

E. 

42  30  23 

3250 

41     5  13 

3«59 

39 

40  14 

3270 

38 

15  28 

3382 

PoUux 

E. 

84  16  49 

3087 

82  48  24 

3087 

81 

19  59 

3087 

1^ 

51  33 

3086 

Sun 

E. 

127  58  47 

3447 

X26  37  24 

3447 

125 

x6     X 

3446 

123 

54  37 

3445 

28 

a  AqoOflB 

W. 

94  55  29 

5757 

96  XX   16 

3757 

97 

27     3 

3758 

98 

42  49 

3759 

Fomalhaat 

W. 

70  10  28 

34*7 

71  32  14 

34x7 

72 

54  II 

3408 

74 

x6  19 

339B 

aPegasi 

W. 

47  45  34 

34«> 

49     7  28 

3400 

50 

29  44 

338a 

51 

52  21 

3365 

Pollux 

E. 

72  28  56 

3Q74 

7x     0  15 

3071 

69 

31  30 

3068 

68 

2  41 

3063 

Sun 

E. 

117     7     6 

34S3 

X15  45  27 

3499 

XX4 

23  43 

34^4 

"3 

X  54 

3430 

29 

a  Aqnilx 

W. 

105      I   XX 

377* 

106  16  42 

377^ 

X07 

32     9 

S78a 

108 

47  30 

3788 

Fomalhaut 

W. 

81     9  42 

3351 

82  32  55 

334a 

83  56  18  1 

333a 

85 

19  53 

3333 

a  Pegasi 

W. 

58  50  13 

3a8s 

60  14  42 

3270 

61 

39  28 

3356 

63 

4  31 

3341 

Pollux 

E. 

60  37     5 

3036 

59     7  37 

3029 

57 

38     0 

3oaa 

56 

8  14 

50X4 

Sun 

E. 

106  II   18 

3388 

104  48  48 

3380 

103 

26     9 

337a 

X02 

3   2X 

3364 

30 

Fomalhaat 

W. 

92  20  29 

3*75 

93  45     9 

3365 

95 

10     I 

3356 

96 

35     4 

3346 

! 

a  Pegasi 

W. 

70  14     6 

3169 

71  40  52 

3154 

73 

7  56 

3x40 

74 

35  17 

3X35 

Pollux 

E. 

48  36  55 

•971 

47     6     6 

9961 

45 

35     4 

•950 

44 

3  49 

3940 

Sun 

E. 

95     6  39 

33x3 

93  42  43 

3301 

92 

18  33 

3a89 

90 

54     9 

3376 

31 

Fomalhaat 

W. 

103  43     8 

3199 

105     9  18 

3x91 

X06 

35  38 

3x82 

X08 

2     9 

3x73 

1 

a  Pegasi 

W. 

81  56  32 

3051 

83  25  42 

30.15 

84 

55  n 

3021 

86 

24  58 

3005 

a  Arietis 

w. 

38  58  48 

S896 

40  31   12 

a879 

42 

3  58 

2862 

43 

37     5 

a845 

Pollux 

E. 

36  24    9 

a884 

34  51  30 

a873 

33 

18  36 

a86i 

31 

45  27 

3848 

Sun 

E. 

83  48  18 

3«8 

82   22    18 

3x93 

80 

56     0 

3x78 

79 

29  24 

3i6z 

10 
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AT  GREENWICH  APPARENT  NOON. 


m 


Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SC/N. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SC/N. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat 

SC/N. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SC/N. 


d 
o 

o 

J3 


m 
Q 


I 

2 

3 

4 

5 
6 

7 

8 


lO 

II 

12 

13 

15 

i6 

17 
i8 

20 
21 

22 

23 

24 

26 
27 

28 


Mon. 
Tues.   '  29 

Wed.     30 

I 

Thur.  ,  31 


THE  SUN'S 


Apparent 
Right  Ascension. 


h   m   • 

o  44  16.22 

o  47  53-59 
o  51  30.71 

o  55  7.60 

0  58  44.26 

1  2  20.71 


5  56.98 

9  33.06 

13  8.99 

16  44.77 

20  20.42 

23  55-96 

27  31.40 

31  6.77 

34  42.08 

38  17-35 

41  52.60 

45  27.85 


49 
52 
56 


3.14 
38.47 

1387 


1  59  49.38 

2  3  25.00 
2  7  0.77 

2  10  36.70 
2  14  12.83 
2  17  49.18 

2  21  25.77 
2  25  2.61 
2  28  39.74 


12  32  17.16 


Diff.  for 
I  Hour. 


8 
9.063 

9.052 

9.042 

9-032 
9.023 
9.015 

9.007 
9.000 
8.994 

8.988 
8.983 
8.979 

8.975 
8.972 

8.970 

8.969 
8.969 
8.970 

8.971 
8.974 
8.977 

8.982 
8.987 
8.994 

9.001 
9.010 
9.019 

9030 
9.041 

9-053 
9.066 


Apparent 
Declination. 


it 


N.  8    o  47.4 

7  38  50-4 
7  16  46.0 

6  54  34-3 
6  32  15.7 

6    950.7 

5  47  19-5 
5  24  42.5 
5    2    0.0 

4  39  12.5 
4  16  20.3 
3  53  23.6 

3  30  23.0 
3  7  18.6 
2  44  10.9 

2  21  0.1 
I  57  46.6 
I  34  30.8 

I  II  12.8 

04753-1 
o  24  32.0 

N.  o    I    9.7 
S.  o  22  13.5 

0  45  37-2 

1  9    i.o 

z  32  24.8 

1  55  48.1 

2  19  10.6 

2  42  32.0 

3  5  51-9 
S.  3  29    9.9 


Diff.  for 
X  Hoar. 


» 


-54-71 
55.03 
55.34 

-55.63 

55.91 
56.17 

-56.42 
56.65 
56.87 

-57.08 
57.27 

57-44 

-57.60 
57-75 
57.89 

—58.01 
58.11 
58.20 

-58.28 

58.35 
58.41 

-58.45 
58.48 
58.49 

-58.49 
58.48 
58.45 

-58.41 
58.36 

58.29 
-58.21 


Semi- 

diftznetar. 


5  53-81 

5  54-04 
5  54-27 

5  54-50 

5  54-74 
5  54-98 

5  5523 
5  55-47 
5  55-72 

5  5598 
5  56.24 
5  56.50 

5  56.76 
5  57-02 
5  57-29 


57-56 

57-83 
5  58.10 


5  58.37 

5  58.64 

5  58.91 

5  59-18 

5  59-45 

5  59-72 

5  59-99 

6  0.25 

6  0.52 

6  0.79 

6  1.06 

6  1.33 


16     i.6o 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


64.39 

64-35 
64.31 

64.28 
64.24 
64.21 

64.18 
64.16 
64.14 

64.12 
64.10 
64.09 

64.08 
64.07 
64.07 

64.07 
64.07 
64.07 

64.08 
64.09 
64.10 

64.12 
64.14 
64.16 

64.19 
64.22 
64.25 

64.28 
64.32 
64.36 

64.40 


Equation  of 

Time, 

to  be 

Subtracted 

from 

Apparent 

Time. 


m        s 

o  18.90 
o  38.03 

o  57-41 

I    17.02 
I    36.86 

1  56.91 

2  17,14 

2    37.55 
2   58.12 

3  18.84 

3  39-69 

4  0.64 

4  21.70 

4  42.83 

5  4-OI 

5  25.24 

5  46.48 

6  7.72 

6  28.94 

6  50.10 

7  "-19 

7  32.18 

7  53-06 

8  13.78 

8  34-35 

8  54-71 

9  14-87 

9  34- 78 

9  54-44 
10  13.81 

10  32.88 


Diftfor 
z  Hoar. 


0.791 
0.802 
0.812 

0.822 
a83i 
0.839 

0.847 
0.854 
a86o 

0.866 
0.871 

0-875 

a879 
a882 
a884 

a885 
0.885 
a884 

a883 
0.880 
0.877 

a872 
a867 
a86o 

0.853 
0.844 

0.835 

0.824 
0.813 
aSoi 

a788 


I 


NoTB.— The  mean  time  of  semidiameter  passing  may  be  found  by  subtracting  0F.18  from  the  sidereal  timai 

The  si^n  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  decUnatioDS  sra  docreaaing;  south 
declinations,  increasing. 
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AT  GREENWICH  MEAN  NOON. 

1 

THE 

SUN'S 

t 

1 

2 

Bqoation  of 

Time. 

to  be 

Added  to 

Mean  Time. 

Diff.  for 
z  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 

Diff.  for 
I  Hour. 

Apparent 
Declination. 

• 

Diff.  for 
I  Hour. 

Tues. 
,  Wed. 
;  Thur. 

I 

3 

3 

b     m        I 
ID  44    16.27 

10  47  5369 

10   51    30.86 

• 
9.065 

9.054 
9-044 

•       »        # 

N.  8    0  47.0 
7  38  49.8 
7  16  4S-0 

-54.7a 
55.04 
55.35 

m       • 
0   18.90 

0   38.04 

0  57.42 

s 
0.792 

a8o3 

a8i3 

h      m        • 

10  44  35.17 
10  48  31.72 

10  52  28.28 

Frid. 

Sat. 

SUN. 

4 

5 
6 

10  55    7.79 

10  58  44.50 

11  2  21.00 

9.034 

9.025 

9.017 

6  54  33.0 
6  32  14.2 

6    9  48.8 

-55.64 

55.92 
56.19 

I    17.04 
I    36.88 

I    56.94 

0.822 
0.831 
a839 

10  56  24.83 
XI    0  21.39 

11  4  17.94 

'  Mon. 
Tues. 

Wed. 

1 

7 
8 

9 

"     5  57.32 
II     9  33.46 

II  13    9.44 

9.009 
9.002 
8.996 

5  47  17.3 
5  24  40.0 

5     I  57'^ 

-56.44 
56.67 

56.89 

2    17.17 

2    37.59 
2   58.16 

0.847 
0.854 
0.860 

IX     8  14.49 
II  12  11.05 
XI  16    7.60 

Thur. 

Frid. 

Sat. 

lO 

II 

13 

II  16  45.27 
II  20  20.97 
11  23  56.56 

8.990 
8.985 
8.981 

4  39    9.3 
4  16  16.7 

3  53  19.7 

-57.09 
57.28 
57.46 

3  18.89 

3  39.74 

4  0-70 

a866 
a87x 
0.875 

II  20    4.16 
II  24    0.71 
II  27  57.26 

SUN. 

Mon. 

Tues. 

13 
15 

II  27  32.05 

"  31     7.47 
II  34  42.83 

8.977 
8.975 

8.973 

3  30  18.7 
3    7  14-0 
a  44    5.9 

-57.62 

57.77 
57.90 

4  21.76 

4  42.90 

5  4.09 

a879 
a882 
a884 

II  31  53.82 

II  35  50.37 
II  39  46.92 

Wed. 
Thur. 
Frid. 

i6 

17 
i8 

II  38  18.16 
II  41  53.46 
II  45  28.77 

8.971 
8.971 
8.972 

2  20  54.8 
I  57  41.0 
I  34  24.8 

—58.02 

58.13 

58.22 

5  25.32 

5  46.57 

6  7.81 

0.885 
0.885 
a885 

II  43  43.48 
II  47  40.03 
II  51  36.58 

Sat. 

SUN, 

Mon. 

19 

30 
31 

II  49    4.11 

"  S3  39-49 
II  56  14.95 

8.973 
8.976 
8.979 

I  II     6.5 
0  47  46.4 
0  24  24.9 

-58.30 

58.37 
58.42 

6  29.03 

6  50.20 

7  11.30 

a883 
0.880 

0.877 

II  55  33.14 
II  59  29.69 
la    3  26.24 

Tues. 

Wed. 

.  Thur. 

33 
33 

«4 

11  59  50-51 

12  3  26.18 

12    7     2.00 

8.984 
8.990 
8.997 

N.  0     I     2.3 

S.  0  22  21.2 

0  45  45.2 

-58.46 

58.49 
58.50 

7  32.29 

7  53.17 

8  13.90 

a872 
a867 
a86o 

12    7  22.80 
12  II  19.35 
12  15  15.90 

Frid. 

Sat. 

SUN, 

25 
36 

37 

12  10  37.99 
12  14  14.17 
12  17  50.57 

9.004 
9.012 
9.022 

I     9    9.4 
I  32  33.5 
I  55  57.1 

-58.51 
58.49 

58-47 

8  34-47 

8  54-84 

9  14-99 

0.853 
0.844 

0.835 

12  19  12.46 
12  23    9.01 
12  27    5.57 

Mon. 
Tues. 
Wed. 

28 
39 

30 

12  21  27.21 
12  25    4.10 
12  28  41.28 

9.032 

9.043 
9.055 

2  19  19.9 

2  42  41.6 

3  6     1.8 

-58.43 

58.37 
58.30 

9  34.91 

9  54.57 

10  13.95 

a825 
a8i3 
a8oi 

12    31       2.12 
12    34   58.67 

12    38   55.23 

Thur. 

31 

12  32  18.76 

9.068 

S.  3  29  20.2 

-58.22 

xo  33.02 

a788 

12   42   51.78 

NoT«.— Tl 

Tl 

le  sei 
be  sin 
decrc 

■nidiameter  for  meat 
n  —  prehxed  to  th< 
casing;  south  decliE 

1  nooQ  may 
!»  hourly  chi 
lations,  inci 

be  assnmed  the  aam 
Knge  of  declination  i 
easing. 

e  at  that  for 
ndicatea  tba 

apparent  noon 
It  north  declini 

itions  are 

Diff.  for  z  Honr. 

4^.8565. 
(Tabla  III.) 

148 


SEPTEMBER,  189& 


III. 


AT  GREENWICH  MEAN  NOON. 


i 

o 

•9 


Q 


Z 
2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 

15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 


29 

30 


245 
246 

247 

248 

249 
250 

251 
252 

253 

254 

255 
256 

257 
258 

259 

260 
261 
262 

263 
264 
265 

266 
267 
268 

269 
270 
271 


28   272 


273 
274 


31  |-275 


THE  SUN'S 


TRUE  LONGITUDE, 


59  30  17-6 

60  28    26.6 

61  26    37.7 


62 

63 
64 


24    50-7 

23     5-6 
21  22.4 


65  19  41. 1 

66  i8     1.6 

67  16  23.8 

68  14  47.8 

69  13  13-5 

70  II  40.8 


71 
72 

73 


10  9.7 
8  40.2 
7  12.3 


74  5  46.0 

75  4  21.4 

76  2  58.6 


77 
77 
78 


37.4 
18.1 


I 
60 
59    0.5 


79  57  44-9 

80  56  31.4 

81  55  19.9 

82  54  10.7 

83  53     3.4 

84  51  58.5 

85  50  55-8 

86  49  55-4 

87  48  57-5 


188  48     1.8 


29  33-1 

27  42.0 

25  530 

24  5-9 

22  20.6 

20  37.3 

18  55-9 

17  16.3 

15  38.4 

14  2.2 

12  27.6 

10  55.0 

9  23.8 

7  54-2 

6  26.2 

4  59.8 

3  35- 1 

2  12.2 

o  50.9 

59  31-4 

58  13-7 

56  58.0 

55  44-4 

54  32.8 

53  23.5 

52  16. 1 

51  ii-i 


50 
49 
48 


8.3 
7.8 

9-7 


47  13.9 


Dtff.  for 
I  Hour. 


45-34 
45.42 
45.50 

45.58 
45.66 

45.74 

45.82 

45.89 
45.96 

46.03 
46.10 
46.17 

46.24 
46.31 

46.37 

46.44 
46.51 

46.58 

46.66 

46.73 
46.81 

46.89 
46.98 

47.07 

47.16 

47.25 
47.34 

47.44 
47.53 
47.63 


M7-73 


LATITUDE. 


+  0.57 
0.48 

0.37 


0.25 
0.12 
0.01 

0.13 
0.24 

0.33 

0.41 
0.46 
0.47 

0.45 
0.40 

0-33 


—  0.24 

—  0.12 
+  0.0 1 

+  0.15 
0.28 
0.40 

+  0.51 

0-59 
0.65 

+  0.68 
0.68 
0.65 

+  0.60 
0.51 
0.40 

+  0.28 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


0.0037126 
0.0036090 
0.0035041 

0.0033977 
0,0032897 
0.0031802 

0.0030691 
0.0029564 
0.0028423 

0.0027266 
0.0026097 
0.0024915 

0.0023722 
0.0022521 
O.OO21312 

0.0020097 
0.0018877 
0.0017654 

0.001643 1 
0.0015206 
0.0013982 

0.0012760 
0.001 1539 
O.OOIO32I 

0.0009103 
0.0007886 
0.0006671 

0.0005455 
0.0004238 
0.0003020 

0.0001798 


Diff.for 
I  Hoar. 


-42.9 

43-4 
44.0 

-44.6 

45.3 
46.0 

-46.6 
47.2 
47.9 

-48.5 
49.0 

49-5 

-49.9 
50.2 

50.5 

-50.7 
50.9 
5Z.O 

-5X.0 
51.0 
51.0 

-50.9 
50.8 
50.8 

-50.7 
50.7 
50.6 

-50.7 
50.7 

5a8 
-5».o 


If  ean  Time 
of 
Sidereal  N 


b     m        a 

3  13  14-52 
3  9  18.61 
3    5  22.70 

3  X  26.80 
2  57  30.89 
2  53  34-98 

2  49  39.07 
2  45  43- 16 
2  41  47.26 

2  37  51-35 

2  33  55-44 
2  29  59.53 


2 
2 
2 

2 
2 
2 


26    3.62  f 
22     7.72 
18  1X.81 


14  1590 

xo  19.99 

6  24.09 


2  2  28.18 
58  32.27 
54  36.36 

50  4a46 

46  44-55 
42  4^64 

38  52-73 
34  56.83 
31    aga 

27  5-ox 
23    9.10 

19  13.20 


XX  15  17.29 


I 


L 


NoTK. — ^The  numbers  in  column  X  correspond  to  the  true  equinox  of  the  date;  in  column  X*  u>  the 
•quinox  of  January  i'a 


Diff.  for  I  Haagf 
— 9'.8296. 
(Table  XL) 
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GREENWICH 

MEAN  TIME. 

■  i 

THE  MOON'S 

i      o 

(l 

r    ^ 

1 

SEMIDIAUBTBR. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight 

Noon, 

DMt.  tor 
1  Hoor. 

Midnifbt 

Diff.  for 
X  Hour. 

Meridian  of 
Greenwich. 

DiflF.  for 
I  Hour. 

Noon. 

I 

2 

3 

*         m 

15  159 

15   29-3 
15   44.0 

t          m 

IS   32.4 
15   365 

15  51-6 

55  54-8 

56  43-7 

57  37-9 

* 
+X.88 
2.17 
2.31 

*          m 
56     18.4 

57  10.4 

58  5.9 

m 
+2.04 
2.26 
2.33 

h        m 

19  20.2 

20  16.7 

21  12.6 

m 
2.34 

2-35 
2.30 

d 

23.3 
24.3 

25.3 

4 

5 
6 

15  59-3 

16  13.6 

16  25.7 

16    6.6 
16  20.0 
16  30.5 

58  33-8 

59  26.5 

60  II.O 

+2.29 
2.05 
X.60 

59    0.8 

59  50.1 

60  a8.6 

+2.20 
1.85 
1.30 

22       7.0 

22  59.6 

23  50.9 

2.23 
2.16 
2.Z2 

26.3 
27.3 
28.3 

7 
8 

9 

16  34.2 
16  38.2 

16  37.4 

16  36.8 
16  38.4 
16  35.3 

60  42.3 
60  57.1 
60  54.1 

+0.96 
40.25 
-0.48 

60  51.9 
60  57.8 
60  46.2 

+0.62 

-0.13 

0.81 

6 
0   41.9 

I  33-7 

2-13 
2.19 

29.3 
0.9 
1.9 

xo 
II 

12 

16  32.1 

16  23.2 
16  12.0 

16  28.1 
16  17.8 

16    5-9 

60  34.6 
60    2.0 
59  20.7 

—X.IO 

1-57 
X.83 

60  19.7 

59  42.1 
58  58.2 

-1.36 
1.72 
X.90 

2  27.4 

3  23.7 

4  22.5 

2.29 
2.40 
2,49 

2.9 

3-9 
4-9 

13 
15 

15  59-6 
15  470 
15  350 

15  53-3 
15  40.9 

15  29.4 

58  35- 1 
57  490 
57    50 

-X.93 

Z.89 

1-75 

58  1 1.9 
57  26.6 

56  44-5 

-1.92 
1.83 
1.67 

5  22.6 

6  22.3 

7  194 

2.51 

2-45 
2.31 

5-9 
6.9 

7.9 

i6 

17 
i8 

15  34.1 

15  14-5 
15    6.3 

15  19.2 
15  10.3 
15    3.7 

56  25.1 
55  49-7 
55  194 

-X.57 

X.37 
X.16 

56    6.8 
55  340 
55    6.1 

-1.47 
Z.26 
Z.O6 

8  12.7 

9  1.8 

9  47- 1 

2.13 
Z.96 
1.82 

8.9 

9-9 
10.9 

19 

20 

ai 

14  59-4 
14  53-7 
14  49-3 

14  564 

14  51-3 
14  47.6 

54  54-0 
54  33-2 

54  170 

-0.96 
0.77 
0.58 

54  43-0 
54  24.5 
54  IO-7 

-0.87 
0.68 
0.48 

10  29.5 

11  9.9 

II  49-5 

1.72 
1.66 
X.64 

11.9 
12.9 
13.9 

22 

23 
34 

14  46.1 

H  44-4 
14  44.2 

H  451 
14  44.1 

1444.8 

54    5-5 
53  59- 1 
53  584 

-0.38 
-0.15 
+0.10 

54     1-6 

53  58.0 

54  04 

-0.26 
-0.03 
+0.24 

la  29.1 
13     9-8 
13  52.4 

1.67 

1-73 
Z.82 

14.9 

159 
16.9 

35 
36 

37 

14  45-8 
14  49-4 
H  55-3 

14  47-3 
14  52.0 

14  58.9 

54-    4-1 
54  17-2 
54  385 

■H>-39 
0.71 

X.07 

54    9-7 
54  26.8 

54  52.4 

+0.55 
0.89 

1.25 

14  37.6 

15  25.8 

16  16.9 

1.94 
2.07 
2.18 

17.9 
18.9 
19.9 

38 
39 

30 

15    3-3 

15  139 
15  26.7 

15    8.3 
15  30.0 

15  33-8 

55    8.5 

55  47-3 

56  34-3 

+1.43 
1.80 

2.ZZ 

55  26.8 

56  9-9 

57  0.4 

+1.62 
1.96 
2.23 

17  IO-3 

18  4.9 

18  59.4 

2.26 
2.28 
2.25 

20.9 
21.9 
22.9 

31 

15  413 

15  49.1 

57  37.9 

-H8.33 

57  56.5 

+2.41 

19  52.8 

2.20 

239 

1 
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5  38  18-05 

5  40  4»-67 

5  43  5-44 

5  45  «9-36 

5  47  53-43 

5  50  17-64 

5  5i  41-98 

5  55  6-45 

5  57  31-05 

5  59  55-76 

6  2  M.58 
6  4  45- 50 
6  7  10.53 
6  9  35-64 
6  13  0.84 
6  14  26.13 
6  16  51.47 


37  S3  5i-» 
27  53  29.0 
37  5fl  57.6 
37  S3  16.8 
37  51  36.6 
37  50  36.9 
37  49  17.8 
37  47  59.3 
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4 

5 

6 

7 

8 

9 

lO 

II 

12 

13 
15 

i  17 

I  i8 
■  19 

20 
21 

I  22 

23 

24 


TUESDAY  S9. 


h 
6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 


6 
6 

7 
7 
7 
7 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 


o 

2 

4 

7 

9 
zz 

14 
i6 

19 

2Z 

23 

26 

28 

30 

33 

35 

37 
40 

42 
45 
47 
49 
52 

54 


56 

59 

I 

3 
6 

8 

zo 

13 

15 
z8 

20 
22 
25 
27 
29 
32 

34 

36 

39 
41 
43 
46 
48 
50 
53 


• 

■ 

12.91 

1.3517 

34-05 

t.ss^ 

55.25 

a.SS39 

16.52 

■•SSSO 

37.85 

t.S5S9 

59.23 

t.S5« 

20.67 

•-S577 

42.16 

■•SSSi 

3.68 

■•3590 

25.24 

1.3396 

46.83 

•.3601 

8.45 

«.Sfc5 

30.09 

••3608 

51.74 

1.36x0 

13.41 

s«36xfl 

35.09 

1.36x3 

56.77 

•.36x3 

18.45 

•.36x9 

40.12 

•.36XX 

Z.78 

9.3608 

23.42 

9.3605 

45.04 

9.3601 

6.64 

«.3397 

28. 2  Z 

9.SS9S 

N.27 
27 

27 

27 
27 

27 
27 
27 
27 

«7 
27 

27 

27 

27 

26 

26 

26 

26 

26 

26 

26 

26 

26 

N.26 


26 
23 

2Z 

z8 

15 

Z2 


36  29.9 

34  44.3 
32  49-7 
30  46.0 
28  33.3 
ZZ.5 
40.6 
0.6 
ZZ.5 

X3.4 
6.Z 

8  49.7 
5  24.1 
49.4 
5.6 
Z2.7 
Z0.7 
59.6 
39.3 
9.9 
31.4 
43.9 

47-3 
4Z.6 


z 

58 
54 
50 

45 
41 
37 
32 

27 
22 

17 


WEDNESDAY  30. 


49.75 

9.35«7 

11.25 

•.33«0 

32.71 

1.3571 

54.12 

1.356* 

15.48 

1.3556 

36.79 

1.3547 

58.04 

1.3537 

19.23 

l.35«6 

40.35 

«.35»5 

1.41 

1.3504 

22.40 

1.3491 

43.31 

1.5479 

4.14 

1.3465 

24.89 

t.3451 

45.55 

1.3436 

6.12 

1.34» 

26.60 

a.  5406 

46.99 

1.3390 

7.28 

1.3373 

27.47 

•.3356 

47.56 

1.3339 

7.54 

1.33" 

27.41 

1.3301 

47.17 

1.3184 

6.82 

1.3265 

N.26 
26 
26 

25 
25 
25 
25 
25 
25 
25 
25 
25 
24 
24 
24 
24 
24 
24 
24 

24 

23 
23 
23 

23 

N.23 


12   26.8 


7 

I 

55 
49 
43 
37 
31 

25 

z8 

II 

4 
57 
50 

43 

35 
28 

20 

12 

4 
56 

47 

39 
30 
21 


3.0 
30.1 

48.2 

57.3 

57.4 

48.5 
30.7 

3.9 
28.  z 

43.4 

49-9 

47.5 

36.3 
16.3 

47-4 
9.8 

23-5 
28.4 

24.7 
Z2.3 

51.3 
21.7 

43.6 
57.0 


I.6B4 

1.63s 

1.986 


•*4a» 


•*74« 

•*!» 

s<>g7 

S<SSO 

S»694 
3.806 

S«987 
4.X09 
4.961 

4*4<4 
4.566 

4.717 
4.86B 
5.0x9 
$•171 


5.47« 
5.6*3 
5.773 
5*993 
6.073 

6.111 
6.371 
6.511 

6w67X 
6.8x8 
6.966 

7.  "3 

7.160 

7.407 
7.554 
7*^ 
7.645 
7.990 
8.X34 
0.19^ 
8.491 

8.564 
8.706 

8.847 


THURSDAY,  OCTOBER  i. 
o  I    7  53    6.8a  I  •.3165  |N.a3  az  57.0  |    8.847 


PHASES  OF  THE  MOON. 


4     k     a 

0     Now  Moon    •    •    •    •  Sept      7    z  43.3 

"i     First  Quarter     •    ....    Z3  z6    9.5 

O    Full  Moon az  zo  49.3 

C     LastQoarter 29  13  58.4 


(     Perigee 
C     Apogee 


Sept 


d     h 
8    7.9 

as  Z4.8 
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XIII. 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


I" 


8 


zo 


IZ 


la 


X3 


Nuaa  and  Direction 
of  Object 


a  Pegasi  W. 

a  Arieds  W. 

Sum  £ . 

a  Arietis  W. 

Aldebaran  W. 

Mars  W. 

Sun  £ . 

a  Arietis  W. 

Aldebaran  W. 

Mars  W. 

Sum  £. 

a  Arietis  W. 

Aldebaran  W. 

Mars  W. 

Sum  £• 

Aldebaran  W. 

Mars  W. 

Sum  £. 

Sum  W. 

Saturm  £ . 

Antares  £ . 

Sun  W. 

Antares  £ . 

a  Aquihs  £  . 

Sun  W. 

Antares  £ . 

a  Aquila  £  . 

Sun  W. 

Venus  W. 

a  Aquile  £  . 

Fomalhant  £ . 

Sun  W. 

Venus  W. 

Spica  W. 

a  Aquils  £  • 

Fomalbaut  £  • 

Sun  W. 

Venus  W. 

Spica  W. 

Saturn  W. 

Fomalhaut  E . 

a  Pegasi  £  . 


Noon. 


87  55     5 

45  10  34 

78     2  28 

57  51  54 
27  36  13 

24  51  54 
66  14  37 

70  59    3 

40  I     7 

37  13    6 

54  a  " 

84  33  48 

53  12  3 
50  9  24 
4X  22  53 

66  58  o 
63  36  27 
a8  z6  51 

13  20  40 

45  42  " 
68  51  44 

27  21  31 

53  48  31 
105  52  42 

41  z8  zx 

38  52  9 
93  "  40 

55  I  6 
37  52  53 

80  39  10 

Z05     4  21 

68  24  41 
50  56  6 
36  10  3 
68  33  26 

91  44  59 

81  26  19 
63  38  56 

50     9     4 

28  17  26 

78  45  I 
100  34  55 


P.L. 

of 

Die 


9989 
3145 

a688 

30x8 
•990 

3003 

a539 
3700 
2765 
•848 

>39X 
9489 

9693 


«43X 
>3S3 

■3S0 

31X8 


0338 
3037 

378Z 

•393 
3093 

■779 

1485 
360X 

3890 

3533 

S599 
3707 
3398 
3110 
3609 

3734 
3839 

3410 

2533 
3741 
3601 


Illh- 


89  25  31 
46  44  24 

76  35  13 

59  28  50 

29     6  4 

26  22  19 

64  44  28 

72  39  22 

41  37  47 
3f8  48  20 

52  28  46 

86  Z7  36 

54  53  32 
51  48  40 

39  46     3 

68  43  22 

65  19  18 
26  36  5z 

15     5  26 

43  51  39 

66  58  45 

29     6  35 

51  55  55 
104  Z7  49 

43  X  56 
37  o  59 
91  36  44 

56  42  41 

39  31  47 

79     6  38 

103  23  40 

70     3  37 

52  32  37 
37  56     6 

67  5  28 

90  6  16 


2  27 
12  46 


83 

65 

51   52  25 

29  56  45 

77     9   15 

98  56     I 


P.L. 

of 

DHL 


■973 
381 X 
3189 

9670 
3966 

9956 
3985 

9590 

9669 

3741 
9B38 

■973 
3467 

3564 

■674 

9908 

34x4 

3538 

3343 

3133 
3033 

■34a 

3043 

■774 
3403 

9103 

9787 
9498 

9613 
39x1 

3531 

3613 
2731 
33x1 

3«45 
3623 

3740 
2845 
2424 

a5«3 
2760 
26x4 


Vlh. 


90  56  Z7 
48  18  37 
75     7  38 

6x  6  zo 
30  36  59 
27  53  27 
63  Z3  56 

74  20  7 

43  15  8 

40  24  6 

50  54  55 

88  z  50 
56  35  32 

53  28  25 

38  8  48 

70  29  zo 
67  2  33 
24  56  30 

z6  50  24 

42  I  13 
65  5  46 

30  5X  33 
50  3  27 

102  42  47 

44  45  28 
35  10  4 
90  z  59 

58  23  57 

41  10  25 

77  34  33 
loi  43  zo 

71  42  Z2 

54  8  49 

39  41  49 

65  38  13 
88  27  52 

84  38  Z4 

66  46  16 
53  35  26 

31  36  4 
75  33  54 
97  17  25 


P.L. 

of 

Diff, 


■938 
■793 
SXii 

•65^ 


■965 

9303 
9641 
97x7 
■809 

■333 

■443 
■543 
9655 

9993 
339B 
9333 

•337 

3X98 
9023 

■347 
9048 
9769 

«4W 
9x15 

■797 
•Sxs 

9634 

■934 
■339 

3630 

■737 
■335 

3183 
9638 

9756 
9860 

3438 
3585 
•780 
3637 


IXh. 


92  27  22 

49  53  12 
73  39  42 

62  43  55 
32  8  53 
29  25  Z4 
61  43  o 

76  I  z8 

44  53  7 
42  o  23 

49  20  39 

89  46  29 

58  18  3 

55  8  38 

36  31  8 

72  15  22 
68  46  zz 

23  15  49 

z8  35  30 
40  zo  56 

63  za  47 

32  36  24 

48  II  7 
xoi  7  38 

46  28  45 

33  19  24 
88  27  27 

60  4  54 

42  48  47 

76  2  57 

zoo  2  5Z 

73  20  26 
55  44  40 

41  27  Z2 

64  ZI  44 
86  49  48 

86  Z3  40 
68  19  26 
55  18  6 
33  15  20 
73  59  o 
95  39  7 


P.L. 

of 

ZMflL 


■94S 
■777 
3094 


9l^D 

■895 

9946 

9489 

■6X4 

■094 

4789 

•337 

■4n 
9333 

gfifSS 

■■75 
9381 

9SIO 

■333 
■X35 


■353 

■054 
•7*5 

9x93 


9638 

■959 
■349 

9646 
9751 

■339 
SM3 
■S54 

V7* 
907* 

■433 
■388 


■640 


XIV. 
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GREENW^ICH  MEAN  TIME. 

LUNAR  DISTANCEa 

1- 

Nama  and  Diraeden 
ofObjact 

Midziight 

P.L. 

of 

DUL 

XVfc- 

P.L. 

of 
DUL 

XVIIIh. 

P.L. 

of 
DUL 

XXIb- 

P.L. 

of 

DUL 

•          • 

•              • 

•                  m 

m        t        m 

I 

a  Pegasi 

a  Arietis 
Sum 

W. 

w. 

93  58  47 

Sz  28  zo 

7a  zz  25 

tTte 
5077 

95  30  3« 

53    3  31 
70  42  47 

agia 

0743 

3098 

97    a  36 

54  39  X5 
69  Z3  46 

0896 

•784 

3040 

98  35    0 
56  X5  23 
67  44  «3 

a88o 

•707 

3 

a  Arietis 

Aldebaran 

Mars 

Sun 

W. 
W. 
W. 
£. 

64  22    6 

33  4X  43 
50  57  39 
60  zz  40 

•6X4 
«9>7 

66    0  42 

35  15  «4 
32  30  40 

58  39  55 

«S08 

aB4x 
^908 

67  39  43 
36  49  53 
34    4  X5 
57    7  46 

•3^ 

a8i3 

a8^ 

69  Z9  zo 
38  25    8 
35  38  «4 
55  35  xz 

«SS8 

aTSi 
9769 

aB08 

3 

a  Arietis 
Aldebaran 
Mars 
Sum 

W. 
W. 
W, 
£. 

77  4a  56 

46  31  43 
43  37  " 

47  45  57 

•587 
•fiTa 

79  «5    0 
48  10  56 

45  H  29 

46  zo  49 

H45 
a96x 

a649 
iWo 

81     7  30 

49  50  44 
46  52  z8 

44  35  x6 

«4a7 
assO 

afia7 
^»x 

82  50  26 

5X  3x     7 
48  30  36 
42  59  X7 

«409 

a3ta 
afios 

aTia 

4 

0  Arietis 

Aldebaran 

Mars 

Sum 

W. 

w. 
w. 

E. 

91  3X  34 
60    z     5 

56  49  19 
34  53    4 

asai 

•409 

aso* 

ate 

93  17    3 
6z  44  36 

58  30  27 
33  14  36 

«304 

ajBa 

af83 
•608 

95    a  57 
63  28  36 

60  Z2     z 
3x  35  44 

m07 

«487 
4383 

96  49  X5 

65  X3    4 
6z  54     z 

29  56  29 

•■71 

•344 
•448 
•369 

5 

Aldebaran 

Mars 

Sun 

W. 

w. 

£. 

74    X  58 
70  30  X3 
2Z  34  50 

a966 

M97 

75  48  57 
72  Z4  37 
Z9  53  33 

aais 

0350 
0487 

77  36  x8 

73  59  23 
z8  Z2     z 

atsx 
as36 

■477 

79  24    0 

75  44  30 
z6  30  zs 

an6 
a3aa 

•487 

8 

Sum 

Saturn 

Antares 

W. 
E. 
£. 

20  20  42 
38  20  50 
6z  Z9  49 

as9i 

•M4 
aoaj 

22    5  56 
36  30  58 
59  a6  53 

•33t 
•133 

aoa7 

23  51  10 
34  4X  a3 
57  34     X 

aS33 
ai69 

aajo 

25  36  22 
32  52    9 
55  4X  13 

aS33 
«x85 

aqs3 

9 

Sun 

Antares 

aAquila 

W. 
E. 

34  2Z     6 
46  z8  57 
99  3«  24 

a359 
ao6i 

a76» 

36     5  39 
44  «6  57 

97  57    9 

a387 
ao6B 

«7«3 

37  50     X 
42  35    9 
96  21  55 

a373 
ao7« 
1708 

39  34  12 

40  43  33 
94  46  45 

•383 
ao84 

a77a 

ID 

Sun 

Antares 

ttAquila 

W. 
E. 
£. 

48  zz  47 
3Z  29    0 
86  53     9 

a43S 

ax34 

aSax 

49  54  3« 
29  38  52 

85  Z9    8 

a446 

ai4S 

aB36 

51  37     X 
27  49     z 

83  45  27 

a439 
ax37 
•83a 

53  19  12 
25  59  28 

82    Z2      7 

a47x 
ax69 
a87o 

ZX 

Sun 
Vbnus 
a  Aquilae 
Fomalhaat 

W. 
W. 
E. 
E. 

6x  45  3a 
44  26  5z 

74  3X  53 
98  22  46 

a94o 

«6SO 

0985 

0359 

63  25  50 
46    4  38 
73     X  21 
96  4a  55 

tS33 

30x4 
asTo 

65    5  47 
47  4«    6 
7X  3X  25 

95    3  X9 

1)69 

a678 
SO43 
a583 

66  45  24 
49  19  16 
70    2    6 
93  24    0 

a384 

a69S 

3075 
•396 

za 

Sun 
Venus 
Spica 
a  Aquils 
Fomalhaat 

W. 
W. 
W. 
E. 
E. 

74  58  19 

57   20    Z2 

43  «  15 
62  46    4 

85   12     6 

a66i 
as53 

Sa68 
0669 

76  35  5X 

58  55  «4 
44  56  58 

61    2Z    Z5 

83  34  45 

afiTS 
a78ii 

as«7 
33x3 

8687 

78  Z3     z 
60  30  Z5 
46  41  20 

59  57  X9 
81  57  47 

a693 

a798 

asSi 

3363 
0704 

79  49  50 
62    4  46 
48  25  22 
58  34  20 

80    2Z    Z2 

0708 
a8i4 
•393 
34x3 

aTM 

13 

Sun 

Venus 

Spica 

Saturn 

FomaJhaut 

a  Pegasi 

W. 
W. 
W. 
W. 
E. 

87  48  45 
69  52  15 
57    0  26 

34  54  31 
72  24  32 

94     X     7 

8787 
a89» 

9467 

aS9« 
aSsi 

a655 

89  23  30 
7z  24  44 
58  42  26 

36  33  34 
70  50  3a 
92  23  26 

a809 
0907 
a48x 
a6oo 

a843 
a668 

90  57  54 
72  56  54 
60  24     6 

38  12  29 
69  Z7    0 
90  46    3 

aBx8 
a495 

2607 

1866 

2689 

92   31    58 

74  28  43 
62     5  26 
39  51  X4 
67  43  57 
89     8  59 

•834 
•999 
asxo 
a6i6 
9890 
a696 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCRS. 

h 
Og 

Name  and  Diroction 

Noon. 

P.L. 
of 

Illh- 

P.L. 
of 

Vlh. 

P.L. 
of 

IX^ 

P.L. 

of 

Q 

of  Object 

DUL 

DilL 

Di& 

Diff. 

e        «        w 

e        '        » 

m        f        H 

•       *       » 

H 

Sun 

W. 

94     5  42 

9849 

95  39     6 

9864 

97  X2  XI 

•079 

98  44  57 

9894 

Venus 

W. 

76    0  13 

8934 

77  31  24 

9969 

79     2  15 

9984 

80  32  48 

9999 

Spica 

w. 

63  46  26 

asas 

65  27     7 

9337 

67    7  29 

•531 

68  47  32 

9564 

Saturn 

w. 

41  29  47 

2625 

43     8     8 

9634 

44  46  17 

9643 

46  24  13 

9634 

Fomalhant 

E. 

66  XI  25 

•914 

64  39  24 

9999 

63     7  54 

996s 

61  36  57 

9991 

aPegaai 

£. 

87  32  14 

«7xx 

85  55  49 

9793 

84  19  43 

974X 

82  43  57 

^736 

x$ 

Sun 

W. 

X06  24     7 

9965 

107  55     3 

9979 

109  25  42 

9993 

xxo  56    3 

3006 

Vbnus 

W. 

88    0  55 

307a 

89  29  39 

3086 

90  58     6 

3x00 

92  26  x6 

3XX4 

Spica 

W. 

77    3  13 

9699 

78  41  28 

9649 

80  19  26 

96SS 

81  57     7 

9666 

Saturn 

W. 

54  30  21 

9707 

56     6  52 

9718 

57  43     8 

9799 

59  19  10 

9739 

Antares 

W. 

31     9  31 

3616 

32  47  51 

9639 

34  25  53 

9651 

36    3  39 

966s 

Fomalhant 

E. 

54  "     3 

S146 

52  43  49 

3x83 

51   17  18 

S390 

49  51  32 

3960 

a  Pegasi 

£. 

74  50    9 

9834 

73  16  25 

a8sx 

71  43     3 

1866 

70  10     I 

9883 

x6 

Spica 

W. 

90     X  32 

9795 

91  37  39 

9735 

93  13  32 

9747 

94  49  10 

9757 

Saturn 

W. 

67  X5  49 

9799 

68  50  27 

a8oa 

70  24  52 

flSxa 

71  59     4 

i8sa 

Antares 

W. 

44    8  26 

t791 

45  44  38 

9739 

47  20  35 

9743 

48  56  18 

9754 

a  Pegasi 

E. 

62  30  21 

9979 

60  59  33 

999X 

59  29    9 

3010 

57  59     9 

3030 

a  Arietis 

£. 

103  58     5 

9738 

102  22  16 

9749 

100  46  41 

9760 

99  II  20 

•770 

17 

Saturn 

W. 

79  46  52 

woyo 

81   19  49 

s88o 

82  52  34 

1888 

84  25     8 

^98 

Antares 

W. 

56  51  28 

9803 

58  25  52 

28x3 

60    0    3 

tfaa 

61  34     2 

*3X 

aArietia 

E. 

91  17  58 

tfao 

89  43  56 

a8a9 

88  xo    6 

9B38 

86  36  28 

9847 

x8 

Saturn 

W. 

92     5    9 

9939 

93  36  38 

9948 

95    7  56 

9956 

96  39    4 

9964 

Antares 

W. 

69  21  xo 

9873 

70  54     4 

288x 

72  26  47 

1889 

73  59  20 

9896 

a  Arietis 

E. 

78  51     7 

9891 

77  18  36 

3898 

75  46  15 

•906 

74  14     4 

99x4 

Aldebaran 

E. 

xio  31  52 

9936 

109     0  44 

9963 

X07  29  45 

•969 

105  58  54 

9973 

19 

Saturn 

W. 

XO4    12   20 

Soox 

105  42  31 

3008 

X07  12  34 

90x5 

X08  42  28 

9091 

Antares 

W. 

8x  39  48 

993X 

83  II  28 

9938 

84  42  59 

9944 

86  14  22 

9930 

a  Arietis 

E. 

66  35  34 

99SX 

65     4  20 

9958 

63  33  15 

9969 

62     2  18 

9979 

Aldebaran 

E. 

98  26  32 

3006 

96  56  27 

30xa 

95  26  29 

SOx8 

93  56  39 

S«4 

Mars 

E. 

108  24  36 

3XX4 

106  56  44 

3xai 

105  29    0 

3X96 

X04     I  22 

3x3s 

«o 

Antares 

W. 

93  49  «3 

9980 

95  20     I 

9985 

96  50  33 

9990 

98  20  58 

9993 

a  Aquila 

W. 

48  22  29 

4379 

49  28     9 

4399 

50  34  41 

4970 

51  42     X 

4S9a 

a  Arietis 

E. 

54  29  42 

3005 

52  59  35 

301a 

51  29  37 

30x8 

49  59  46 

3M3 

Aldebaran 

E. 

86  29  17 

3053 

85     0  10 

3060 

83  31  II 

3065 

82    2  18 

9070 

Mars 

£. 

96  44  58 

3x39 

95  18    0 

3165 

93  SI     9 

5x70 

92  24  24 

5x73 

ax 

a  Aqnilae 

W. 

57  a8  48 

4OS8 

58  39  50 

401 1 

59  51  19 

3984 

61     3  14 

396X 

a  Arietis 

£. 

42  32  33 

3056 

41     3  30 

3064 

39  34  36 

3070 

38     5  50 

3077 

Aldebaran 

E. 

74  39  37 

3098 

73  II  25 

3x04 

71  43  20 

3x10 

70  15  22 

3XX5 

Mars 

E. 

85  12     4 

3x97 

83  45  51 

3903 

82  19  44 

3106 

80  53  42 

S909 

92 

a  Aqnilae 

W. 

67     8     3 

387X 

68  21  52 

3856 

«9  35  56 

3844 

70  50  13 

3831 

Fomalhant 

W. 

41     I  48 

S8<^ 

42  15  48 

38IS 

43  30  32 

3780 

44  45  55 

3746 

Aldebaran 

E. 

62  57  13 

3143 

61  29  55 

3149 

60     2  45 

3x34 

58  35  41 

Sx6x 

Mars 

E. 

73  44  36 

3297 

72  18  59 

3931 

70  53  26 

3933 

69  27  56 

SQfi 

1 

PoUuz 

E. 

105  16  42 

3060 

103  47  43 

3063 

I02   18  48 

3065 

100  49  56 

9089 

1 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Q 

1 

Name  and  Direction 
of  Object. 

Midnight 

P.L. 

of 

Diff. 

XVh. 

P.L. 

of 
Diff. 

XVIIIJx. 

P.L. 

of 

Diff. 

XXIh. 

P.L. 

of 

Diff, 

• 

• 

m 

e         1         • 

• 

m 

•         t         m 

H 

Sun 

W. 

lOO 

17 

24 

9909 

101     49    32 

9993 

103    21 

22 

9938 

104  52  53 

9951 

Venus 

W. 

82 

3 

2 

3014 

83    32    58 

3099 

85      2 

35 

3043 

86  31  54 

9058 

Spica 

W. 

70 

27 

X7 

•577 

72     6  43 

9591 

73  45 

51 

afio4 

75  24  41 

9617 

Saturn 

W. 

48 

I 

55 

•«♦ 

49  39  23 

afi75 

51   16 

37 

9686 

52  53  36 

9696 

Fomalhaut 

£. 

60 

6 

33 

3019 

58  36  44 

S049 

57     7 

32 

9080 

55  38  58 

31 19 

a  Pegasi 

E. 

81 

8 

31 

2771 

79  33  25 

9786 

77  58 

39 

9809 

76  24  14 

9818 

15 

Sun 

W. 

112 

26 

8 

9oao 

"3  55  56 

9033 

"5  25 

28 

9046 

116  54  44 

9058 

Venus 

W. 

93 

54 

9 

3127 

95  21  46 

3139 

96  49 

8 

3x53 

98  16  14 

3166 

Spica 

W. 

83 

34 

32 

i679 

85  11  40 

9690 

86  48 

33 

970s 

88  25  10 

«719 

Saturn 

W. 

60 

54 

58 

«790 

62  30  31 

9760 

64     5 

51 

977X 

65  40  57 

978s 

Antares 

W. 

37 

41 

8 

9675 

39  18  21 

9687 

40  55 

18 

9698 

42  32    0 

97x0 

Fomalhaat 

E. 

48 

26 

34 

3903 

47     2  26 

9348 

45  39 

10 

3398 

44  16  51 

945X 

a  Pegasi 

E. 

68 

37 

21 

•900 

67     5     2 

9918 

65  33 

6 

3995 

64     z  32 

*9S4 

i6 

Spica 

W. 

96 

24 

34 

V^ 

97  59  45 

9778 

99  34  42 

9788 

loz     9  26 

9798 

Saturn 

W. 

73 

33 

3 

aSsfl 

75     6  49 

9B49 

76  40 

22 

9859 

78  13  43 

986x 

Antares 

W. 

50 

31 

46 

2764 

52     7     I 

2774 

53  42 

3 

9784 

55  16  52 

•794 

a  Pegasi 

E. 

56 

29 

33 

3051 

55    0  23 

3073 

53  31 

40 

3095 

52     3  24 

31x9 

a  Arietis 

E. 

97  36 

13 

1781 

96     z  20 

9791 

94  26 

40 

9801 

92  52  13 

9810 

I? 

Saturn 

W. 

85 

57 

30 

9906 

87  29  41 

991S 

89     I 

41 

9994 

90  33  30 

9991 

Antares 

W. 

63 

7 

50 

1839 

64  41  27 

9B48 

66  14 

52 

9857 

67  48     6 

•865 

a  Arietis 

E. 

85 

3 

I 

9836 

83  29  46 

986s 

81  56 

42 

9873 

80  23  49 

1889 

z8 

Saturn 

W. 

98 

10 

2 

9971 

99  40  51 

«979 

lOI    II 

30 

9986 

102  42    0 

3994 

Antares 

W. 

75 

31 

44 

9903 

77     3  59 

99x1 

78  36 

4 

9918 

80    8    0 

3994 

a  Arietis 

E. 

72 

42 

3 

2999 

71   10  12 

9999 

69  38 

30 

9936 

68     6  57 

3944 

Aldebaran 

E. 

104 

28 

10 

9981 

102  57  34 

9988 

loi  27 

6 

>9»3 

99  56  45 

3000 

19 

Saturn 

W. 

no 

12 

13 

3030 

III  41  49 

3036 

113  II 

17 

9043 

"4  40  37 

9050 

Antares 

W. 

87 

45 

37 

9936 

89  16  45 

9969 

90  47 

45 

996B 

92  18  38 

3974 

a  Arietis 

E. 

60 

31 

30 

9978 

59     0  50 

3985 

57  30 

19 

•99a 

55  59  56 

3999 

Aldebaran 

E. 

92 

26 

56 

3030 

90  57  20 

3036 

89  27 

52 

9049 

87  58  31 

3047 

Mars 

E. 

102 

33 

52 

5138 

loi     6  29 

3x43 

99  39 

12 

9149 

98  12     2 

3x34 

20 

Antares 

W. 

99 

51 

17 

Sooi 

loi  21  29 

3005 

102  51 

36 

3009 

104  21  37 

3014 

a  Aquilae 

W. 

52 

50 

6 

4178 

53  58  53 

4x39 

55     8 

17 

4»<« 

56  18  16 

4070 

a  Arietis 

E. 

48 

30 

4 

3031 

47     0  30 

3037 

45  31 

3 

3043 

44     I  44 

3050 

Aldebaran 

E. 

80 

33 

32 

3076 

79     4  53 

3062 

77  36 

21 

9087 

76     7  56 

3093 

1 

Mars 

E. 

90 

57 

45 

3x80 

89  31    12 

3x84 

88     4 

44 

3188 

86  38  21 

9x93 

21 

a  Aquils 

W. 

62 

15 

32 

3919 

63  28  12 

3990 

64  41 

II 

3909 

65  54  29 

9886 

a  Arietis 

E. 

36 

37 

12 

3084 

35     8  43 

3092 

33  40 

24 

3x00 

32  12   14 

3108 

Aldebaran 

E. 

68 

47 

31 

3I9I 

67  19  47 

3126 

65  52 

9 

3x39 

64  24  38 

#■37 

Mars 

E. 

79 

27 

44 

3914 

78     I  51 

39x7 

76  36 

2 

3990 

75  10  17 

3994 

22 

a  Aqnils 

W. 

72 

4 

42 

3891 

73  19  22 

3813 

74  34 

II 

3804 

75  49     9 

3798 

Fomalhaut 

W. 

46 

I 

54 

37x4 

47  18  26 

36S7 

48  35 

27 

3^63 

49  52  55 

3637 

Aldebaran 

E. 

57 

8 

-♦^l 

3167 

55  41  56 

3x73 

54   15 

14 

3x79 

52  48  40 

3186 

1 

Mars 

E. 

68 

2 

30 

3239 

66  37     7 

324a 

65  n 

47 

3344 

63  46  30 

3347 

] 

• 

Pollux 

E. 

99 

21 

8 

1 

3071 

97  52  23 

3073 

96  23 

40 

9075 

94  55    0 

9078 

II 
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GREENWICH  MEAN  TIME, 

LUNAR  DISTANCKS. 

Q 

Name  and  Direction 
of  Object 

Noon. 

P.L. 

of 

DiiE. 

III1». 

P.L. 

of 

Diff. 

Vlh- 

P.L. 

of 

DHL 

IXb- 

P.L. 

of 

Difl. 

•        1        m 

•         *         m 

9         $         m 

•      *      « 

«3 

a  Aquile 

W. 

77    4  3C5 

3790 

78     19    28 

3784 

79  34  47 

3776 

80  50   12 

9779 

Fomalhaut 

W. 

51  10  49 

S6x6 

52  29     6 

3597 

53  47  44 

3379 

55    6  4x 

99b 

Aldebaran 

E. 

51  22  14 

SX93 

49  55  56 

3300 

48  29  47 

9307 

47     3  46 

9319 

Mars 

E. 

62  21   16 

3248 

60  56     4 

3350 

59  30  54 

3*53 

58     5  47 

9399 

PoUaz 

E. 

93  26  23 

3079 

91  57  48 

3081 

90  29  15 

3063 

89    0  44 

90S9 

«4 

a  Aquilae 

W. 

87    8  16 

5760 

88  24    0 

3758 

89  39  46 

3758 

90  55  32 

9797 

Fomalhaut 

W. 

61  45  38 

3495 

63     6     8 

3483 

64  26  49 

3474 

65  47  42 

94« 

a  Pegasi 

W. 

39  29  15 

357a 

40  48  20 

3343 

4«     7  57 

33X6 

43  28     3 

M93 

Aldebaran 

E. 

39  56  17 

3865 

38  31  24 

3376 

37     6  45 

3990 

35  42  22 

9909 

Mars 

E. 

51     0  35 

3360 

49  35  37 

3tfo 

48  10  39 

336x 

46  45  42 

»i6i 

Pollnz 

E. 

8x  38  27 

S0«7 

80  10     2 

30B7 

78  41  36 

30^ 

77  13  10 

90«7 

»5 

a  Aquile 

W. 

97  14  15 

S7«5 

98  29  54 

3768 

99  45  29 

377X 

XOX       I       I 

977« 

Fomalhaat 

«^                   e 

W. 

72  34  38 

34S3 

73  56  29 

3415 

75  18  29 

9408 

76  40  37 

94» 

a  Pegasi 

W. 

50  14  35 

3397 

51  36  55 

338X 

52  59  33 

9367 

54  32   27 

9939 

Mars 

E. 

39  41     2 

Sa6a 

38  16     6 

33^ 

36    51    IX 

3*63 

35  26  x6 

9363 

Pollux 

E. 

69  50  47 

9060 

68  22  13 

3078 

66  53  37 

3076 

65  24  58 

9073 

Regulus 

E. 

106  44  26 

3069 

105  15  38 

3067 

103  46  48 

3065 

X02  17  55 

3061 

JUPITBR 

E. 

107  45  23 

3M3 

X06  18     5 

3140 

X04  50  44 

3x38 

X03  23  20 

9X39 

26 

Fomalhaut 

W. 

83  33  14 

33«7 

84  56     8 

SS6x 

86  X9     9 

3333 

87  42  17 

9349 

« 

a  Pegasi 

W. 

61  20  47 

3^1 

62  45     9 

3*79 

64     9  45 

3*68 

65  34  34 

3396 

Pollux 

E. 

58    0  48 

3056 

56  31  44 

305a 

55     2  35 

3047 

53  33  20 

9043 

Regulus 

E. 

94  52  26 

304a 

93  23     5 

3037 

91  53  38 

sni 

90  24    4 

3036 

JUPITBR 

E. 

96     5  20 

3"5 

94  37  29 

31 10 

93     9  31 

3105 

91  4X  27 

3099 

«7 

Fomalhaut 

W. 

94  39  45 

33x8 

96     3  36 

33x8 

97  27  34 

3306 

98  5X  39 

3300 

a  Pegasi 

W. 

72  41  57 

Saoi 

74     8     5 

3x90 

75  34  26 

3x79 

77     I     0 

916B 

a  Arieds 

W. 

29  23  39 

3060 

30  52  38 

3046 

32  21  54 

3093 

33  51  26 

3019 

Pollux 

E. 

46     5  26 

30x3 

44  35  29 

3005 

43     5  23 

3998 

41  35    8 

3991 

Regulus 

E, 

82  54  24 

3993 

81  24     2 

>9BS 

79  53  30 

3976 

78  22  47 

396B 

JUPITBR 

E. 

84  19  12 

3065 

82  50  19 

3056 

81  21  16 

9047 

79  52    2 

3039 

Sum 

E. 

XX9  15  48 

3370 

X17  52  57 

336X 

1x6  29  56 

9393 

XX5    6  45 

3349 

28 

a  Pegasi 

W. 

84  17  12 

3x11 

85  45     8 

3099 

87  13  19 

9087 

88  41  44 

9079 

a  Arietis 

W. 

41  23     8 

3955 

42  54  17 

394* 

44  25  42 

3939 

45  57  24 

39x6 

Regulus 

E. 

70  46   22 

39x9 

69  14  27 

3906 

67  43  x8 

3896 

66    9  54 

«B84 

Jupiter 

E. 

72   23      I 

1989 

70  52  35 

*977 

69  2X   54 

3966 

67  50  59 

■934 

Sun 

E. 

108      7   55 

SM 

106  43  30 

St77 

105  18  52 

936s 

103  53  59 

9a39 

29 

a  Pegasi 

W. 

96     7  35 

3014 

97  37  31 

300X 

99     7  43 

•988 

xoo  38  IX 

«79 

a  Arietis 

W. 

53  40  19 

•843 

55  13  49 

3829 

56  47  39 

3814 

58    21    49 

1798 

Regulus 

E. 

58  23  57 

sBao 

56  49  55 

3805 

55  15  34 

9791 

53  40  54 

3776 

Jupiter 

E. 

60  12  25 

a888 

58  39  51 

a874 

57     6  59 

38J9 

55  33  48 

3B43 

Sun 

E. 

96  45  39 

318a 

95  19     8 

3166 

93  52  18 

915X 

92  25  10 

9x35 

30 

a  Arietis 

W. 

66  17  51 

9716 

67  54     9 

3699 

69  30  50 

3683 

71     7  54 

3664 

Aldebarau 

w. 

35  28  26 

3913 

37     0  30 

3880 

38  33  15 

3848 

40    6  40 

■830 

Regulus 

E. 

45  42  36 

369S 

44     5  53 

36B1 

42  28  48 

3664 

40  51  20 

3647 

Jupiter 

E. 

47  42  54 

3765 

46     7  40 

3748 

44  32     4 

373X 

42  56     5 

37x3 

Sun 

E. 

85     4  32 

3051 

83  35  22 

3033 

82     5  49 

9«4 

80  35  54 

3199 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

^4 

P.L. 

P.  U 

P.  L. 

P.  L. 

«l 

NaoM  and  Diroction   1 

Midnight 

of 

XVh. 

of 

XVIIIh- 

of 

XXIb. 

of 

1^ 

of  Objoot 

• 

Diff. 

Difl. 

Diff. 

Diff. 

•     *     •• 

•        f        » 

9         t         m 

•        »        m 

«3 

a  Aqaile 

W. 

82     5  42 

37^9 

83    21    16 

37^ 

84  36  53 

3764 

85  52  33 

37«x 

Fomalhaat 

W. 

56  25  57 

3S4« 

57  45  30 

3333 

59     5  18 

3319 

60  25  21 

3306 

Aldebaran 

E. 

45  37  55 

SM4 

44  12  14 

393a 

42  46  43 

3a4a 

41  21  24 

335s 

Mars 

E. 

56  40  41 

S4S3 

55  15  37 

3257 

53  50  35 

3338 

52  25  34 

3339 

PoUoz 

£. 

87  32  14 

9065 

86     3  46 

3086 

84  35  19 

90«7 

83     6  53 

3087 

«4 

a  Aquilae 

W. 

92  XI  19 

S798 

93  27     5 

3739 

94  42  50 

37«o 

95  58  34 

37^ 

Fomalhaut 

W. 

67    8  45 

S496 

68  29  58 

3446 

69  51  22 

3438 

71   12  55 

3430 

a  Pegasi 

W. 

44  48  35 

3471 

46     9  32 

3450 

47  30  52 

3431 

48  52  33 

34X3 

Aldebaran 

E. 

34  18  16 

39« 

32  54  29 

334' 

31  31     5 

3364 

30     8     7 

3399 

Mars 

E. 

45  20  45 

3t6a 

43  55  49 

3962 

42  30  53 

3262 

41     5  57 

3363 

PoUuz 

£. 

75  44  44 

3086 

74  16  17 

3084 

72  47  48 

9083 

71  19  x8 

9003 

«5 

a  Aquils 

W. 

xoa  16  28 

3781 

X03  31  50 

3786 

104  47     7 

379« 

xo6     2  17 

3799 

Fomalhaut 

W. 

78    2  53 

3393 

79  25  17 

3387 

80  47  48 

3380 

82  10  27 

3373 

a  Pegasi 

W. 

55  45  37 

3340 

57     9     2 

3326 

58  32  43 

3314 

59  56  38 

33oa 

M^RS 

E. 

34     I  «i 

3*63 

32  36  26 

3264 

31  II  32 

3364 

29  46  38 

3a69 

Pollux 

E. 

63  56  16 

3070 

62  27  30 

3068 

60  58  41 

9064 

59  29  47 

3000 

Rcgulus 

E. 

100  48  58 

3058 

99  19  57 

3053 

97  50  52 

305X 

96  21  42 

3046 

JUPITBR 

E. 

loi  55  53 

3«3a 

100  28  22 

3ia8 

99     0  46 

3134 

97  33     6 

3119 

26 

Fomalhaut 

W. 

89     5  3« 

3343 

90  28  54 

3336 

91  52  24 

3330 

93  16     x 

3334 

a  Pegasi 

W. 

66  59  37 

3245 

68  24  53 

3233 

69  50  21 

3334 

71  16     2 

33X3 

Pollux 

E. 

52     3  59 

3P36 

50  34  31 

3Q3X 

49     4  57 

3025 

47  35  15 

30x9 

Regulus 

E. 

88  54  24 

3«l 

87  24  37 

3014 

85  54  41 

3007 

84  24  37 

3000 

Jupiter 

E. 

90  13  16 

3093 

88  44  58 

3066 

87  16  31 

3079 

85  47  56 

3073 

27 

Fomalhaut 

W. 

100  15  50 

3«94 

loi  40     9 

3a88 

103     4  34 

SaSs 

104  29    6 

9377 

a  Pegasi 

W. 

78  27  47 

3157 

79  54  48 

3146 

81  22     2 

3134 

82  49  30 

3x23 

a  Arietis 

W. 

35  21   15 

3006 

36  51  20 

*994 

38  21  40 

3981 

39  52  16 

2969 

Pollux 

E. 

40     4  44 

2984 

38  34  II 

^976 

37     3  28 

3969 

35  32  36 

3960 

Regulus 

E. 

76  51  54 

3958 

75  20  49 

2950 

73  49  33 

a939 

72  18    4 

3939 

Jupiter 

E, 

78  22  38 

3030 

76  53     2 

3020 

75  23  14 

9010 

73  53  14 

3000 

Sun 

E. 

X13  43  23 

333a 

112  19  49 

3333 

xio  56    4 

33X3 

109  32     6 

3300 

28 

a  Pegasi 

W. 

90  10  24 

30^ 

91  39  19 

3051 

93     8  29 

3039 

94  37  54 

9036 

a  Arietis 

W. 

47  29  23 

2901 

49     I  40 

2887 

50  34  15 

3873 

52     7     8 

3859 

Regulus 

E. 

64  37  15 

9S72 

63     4  20 

2859 

61  31     9 

3847 

59  57  42 

3833 

Jupiter 

E. 

66  19  48 

994a 

64  48  22 

2939 

63  16  40 

9916 

61  44  41 

390s 

Sun 

E. 

X02  28  52 

3339 

loi     3  29 

3M3 

99  37  49 

3311 

98  IX  53 

3x96 

29 

a  Pegasi 

W. 

102     8  55 

a96a 

103  39  55 

3950 

105  II   II 

3937 

106  42  43 

•934 

a  Arietis 

W. 

59  56  19 

278a 

61  31  10 

2766 

63     6  22 

2750 

64  41  56 

3734 

Regulus 

E. 

52     5  55 

2761 

50  30  36 

2746 

48  54  57 

3730 

47  18  57 

37x4 

JrPITER 

E. 

54    0  18 

2829 

$2  26  28 

2814 

50  52   18 

3798 

49  17  47 

3781 

Sun 

E. 

90  57  43 

3"9 

89  29  56 

3x02 

88     I  49 

3085 

86  33  21 

3068 

30 

a  Arietis 

W. 

72  45  22 

^6 

74  23  14 

2629 

76     I  3^ 

3611 

77  40  10 

3593 

Aldebaran 

W. 

41  40  42 

279* 

43   15  21 

2764 

44  50  36 

3738 

46  26  26 

371a 

Rcgulus 

E. 

39  13  29 

2629 

37  35   14 

2612 

35  56  36 

3594 

34  17  33 

3577 

Jupiter 

E. 

41   19  43 

2695 

39  42  57 

2678 

38     5  48 

36  28  15 

«fi43 

Sun 

E. 

79     5  35 

9977 

77  34  53 

295^ 

76     3  48 

3939 

74  32  x8 

9930 
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AT  GREENWICH  APPARENT  NOON. 


I 

I 


Thur. 

FriA 

Sat 

Mon. 
Tues. 

Wed 

Thur. 
FriA 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed, 

Thur. 

Frid. 

Sat 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 
Sat 

SUN 


4 
8 


o 


Z 

a 
3 

4 

5 
6 

7 

8 

9 
o 

X 

2 

3 

4 
5 


7 
8 


19 

20 
21 

22 

23 

24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


Apparent 
Right  Ascension. 

Diir.for 
I  Hoar. 

h     m       e 
12   32    X7.16 

12  35  5492 

12   39   33.00 

■ 
9.066 

9.080 

9.094 

12  43    11.45 
12   46   50.28 
12   50   29.50 

9.ZI0 
9.126 
9.X43 

12  54      9.12 

12  57  49.17 

13  I    29.66 

9.Z60 
9.178 
9.197 

Z3    5  10.61 
13     8  52.03 
13  12  33.94 

9.2x6 
9.236 

9.257 

13  16  16.35 

13  19  59.28 
13  23  42.76 

9.278 
9.300 

9.323 

X3  27  26.79 

13  31  ".40 
13  34  56.60 

9-347 
9.371 
9.396 

13  38  42.42 
13  42  28.86 
13  46  15.97 

9.422 
9.449 
9-477 

13  50    3.74 
13  53  52.20 

13  57  41.38 

9-505 
9*534 
9-564 

X4     I  31.27 

14    5  21.91 
14    9  13.31 

9.595 
9.626 

9.658 

14  X3     5.48 
14  16  58.44 
14  20  52.19 
14  24  46.76 

9.690 

9.723 

9.757 
9.791 

14  28  42.14 

9.825 

Apparent 
Declination. 


Diir.for 
I  Hoar. 


S.  3  29    9.9 

3  52  25.8 

4  15  39.0 

4  38  49.3 

5  I  56.2 
5  24  59.4 

5  47  58.4 

6  10  52.9 

6  33  42.5 

6  56  26.7 

7  19    5.2 
7  41  37-6 


-58.21 

58.  zz 

57.99 

-57.86 

57.71 
57.54 

-57.36 

57.16 
56.95 

-56.72 

56.48 
56.22 


8    4    3.6  ,  -  55.94 
8  26  22.6 

8  48  34-4 


9  xo  38.6 

9  32  34.8 
9  54  22.7 

xo  x6  X.9 
xo  37  31.9 
10  58  52.6 

xz  20  3.4 
xz  4Z    4.0 

Z2     I  54.0 


55.64 

55-33 

-55.01 
54.67 
54-31 

-53.94 
53.55 
53.15 

-52.74 
52.31 
51.86 


Z  2  22  33.x  ,  -51.39 
X2  43     0.9  I     50.91 

13    3  16.9  t    50.42 

I 

13  23  20.8    -49.90 

Z 3  43  12.2  49.37 
X4  2  50.6  '  48.82 
14  22  15.6  '     48.26 

S.I4  41  26.8     -47.67 


Semi- 
diameter. 


6 
6 
6 

6 
6 
6 


6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 


6 
6 
6 
6 


m 

1.60 
1.87 

2.15 

2.42 
2.69 
2.97 


6    3.25 

6    3.53 
6    3.81 


4.09 

4.37 
4.65 

4-93 
5.21 

5.49 

5.77 
6.05 

6.32 

6.60 
6.87 
7.14 

7.40 
7.67 

7.93 

8.19 
8.44 
8.69 

8.94 
9.19 

9.44 
9.68 


16    9.93 


Sidereal 
Time  of 
Semi- 
diameter 
Passinff 
Meridian. 


64.40 
64.45 
64.50 

64.55 
64.60 

64.66 

64.72 
64.79 
64.85 

64.92 
65.00 
65.07 

65.15 
65.23 

65.31 

65.40 

65.49 
65.58 

65.67 
65.76 
65.86 

65.96 
66.06 

66.X6 

66.26 
66.37 
66.48 

66.59 
66.70 
66.81 
6692 

67.03 


BquatloBoff 

Time, 

to  be 

Subtracted 

from 

Apparent 

Time. 


m        s 

o  32.88 

o  5X.63 

Z  X0.05 

X  28.XI 

X  45.78 

2      3.07 

2  X9.96 

2  36.42 

2  52.43 

3    8.00 

3  23.09 

3  37.70 

3  51.80 

4  5.38 
4  18.43 

4  30.91 

4  42.83 

4  54.14 

5  4.86 

5  14.94 

5  24.36 

5  33.12 

5  41.19 

5  48.55 

5  55.19 

6  1.09 

6    6.23 

6  10.60 

6  14.19 

6  16.98 

6  18.97 


Di&for 
1  Hoar. 


■ 
a788 

0.774 
0.760 

0.744 
aTiS 

0^712 

0.695 
0.677 
a658 

a639 
0.619 

0.598 

0.577 
0.555 

0.532 

a5o8 
0.484 

0.459 

0.433 
0.406 

0.379 

0.351 
0.322 

a  292 

0.261 
0.230 
0.19B 

a  166 

0.133 
a  100 

0.066 


16  20.14  ;    0.03a 


NoTS.— The  mean  time  of  semidiameter  passinff  may  be  found  by  sabtractinff  a^.18 
The  siffn  —  prefiied  to  the  hoarly  diange  of  declination  indicates  that 


from  the  sidereal  tlmti 

south  declinations  are  inereasinf . 


II 
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AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

t 

1 

1 

• 
o 

1 

Equation  of 

Time, 

to  be 

Added  to 

IfeanTimaL 

DIflLfor 
xHour. 

Sidereal 

Time, 

or 

of 
Mean  Sua 

Appveot 
Right  Aacansioii. 

DiCfor 
I  Hour. 

Apparent 

Declinatioa. 

Diff.  for 
I  Hour. 

Thur. 

Frid. 

Sat 

I 

3 

3 

h     m        « 
12   32    18.76 

12  35  56.56 
"  39  3470 

9.068 
9.082 
9.096 

S.  3  29  20.2 

3  5a  36.3 

4  15  49-8 

• 
-58.22 
58.22 
58.00 

m        • 

ZO  33.02 
ZO  SZ.77 

ZZ    ZO.Z9 

• 
a788 

0-774 
01.760 

h      m       ■ 
Z2  42   5Z.78 

Z2   46  48.33 

Z2   50  44.89 

SUN. 

Mon. 

Tues. 

4 

5 

6 

12   43    13.19 
12   46   52.07 
12   SO   31.33 

9.XX2 

9.Z28 

9-145 

4  39    0-4 

5  a    7.6 
5  25  ii.o 

-57.87 

57.72 
57-55 

zz  28.25 
zz  45.93 

Z2      3.22 

0-744 
a728 

a7X2 

Z2   54  4Z.44 
Z2   58   37.99 

13    2  34-55 

Wed. 
Thur. 
Frid. 

7 
8 

9 

12   54    11.00 
12   57    51.10 

13     I  31.63 

9. 162 
9.X80 

9-X99 

5  48  Z0.2 

6  iz     5.0 

6  33  54-7 

-57.37 

57.17 
56.96 

Z2   20. ZO 
Z2    36.56 
Z2   52.58 

0.695 

0.677 
a658 

Z3    6  3Z.Z0 
Z3  zo  27.66 
Z3  Z4  24.2Z 

Sat 

SUN. 

Mon. 

lO 

II 

13 

13    s  12.63 
13    8  54.09 
13  12  36.04 

9.2x8 
9.«38 
9.259 

6  56  39.2 

7  19  17.8 

7  41  50.4 

-56.73 
56.48 
56.22 

Z3     8.Z4 

13    23.23 
13   37-83 

0.639 
a6x9 

0.598 

Z3  z8  20.76 
Z3  22  Z7.32 
Z3  26  Z3.87 

Tues. 
Wed. 
Thur. 

13 
14 
IS 

13  z6  18.49 
13  20     1.47 
13  23  44.98 

9.280 
9.30a 
9.325 

8    4  Z6.5 
8  26  35.7 
8  48  47.6 

-55-94 
55.65 
55.34 

13  51-93 

14  5.51 
14  18.55 

0.577 
0.555 
0.532 

Z3  30  Z0.42 
13  34    6.98 
13  38    3-53 

Frid. 

Sat 

SUN. 

i6 

17 
i8 

13  27  29.05 
13  31  13.70 

13  34  58.94 

9*349 
9-373 
9.398 

9  zo  52.0 

9  32  48.3 
9  54  36.2 

-55.OX 
54-67 
54-31 

14  31-03 

14  42.94 

14  54-26 

a5o8 

0.484 

0.459 

Z3  42    0.09 
13  45  56.64 
13  49  53.20 

Mon. 
Tues. 
Wed. 

19 
ao 

ai 

13  38  44-79 
13  42  31.27 

13  46  18.40 

9.424 
9.450 

9.478 

zo  z6  Z5.4 

10  37  45.5 
zo  59    6.2 

-53.94 
53.56 
53.16 

15    496 

15  15-04 
Z5  24.46 

0.433 
a4o6 

0.379 

13  S3  49.75 
13  57  46.30 
Z4     z  42.86 

Thur. 

Frid. 

Sat 

33 

33 

34 

13  50     6.2X 
13  53  54-70 
13  57  4390 

9.506 

9*535 
9-565 

zi  20  Z7.0 
zz  4Z  Z7.6 
12    2    7.7 

-52.74 

52.31 
51.86 

15  33.2Z 
Z5  4Z.27 
Z5  48.63 

0.350 

0.32X 

0.29X 

14    5  39.41 

14    9  35.97 
Z4  Z3  32.52 

SUN. 

Mon. 

Tues. 

25 

36 

37 

14    I  33.82 
14    s  24.48 
14    9  15.90 

9.596 
9.627 

9.659 

Z2  22  46.7 
X2  43  Z4.4 
Z3     3  30.4 

-51-39 
50.91 
50.4X 

15  55.26 
z6     Z.15 

16  6.29 

a26x 
a  230 
ax98 

Z4  Z7  29.08 
Z4  2Z  25.63 
Z4  25  22.Z9 

Wed. 
Thur. 
Frid. 
Sat 

38 
39 

30 
31 

14  13    8.10 
14  17     1.07 
14  20  54.84 

14  H  4942 

9.691 

9.724 
9.757 
9.791 

Z3  23  34.2 

13  43  25.5 

14  3     3-8 
Z4  22  28.7 

-49.90 

49-37 
48.82 

48.25 

16  10.65 
16  Z4.23 
16  Z7.01 
16  18.98 

0.X66 
O.X33 
0.099 
0.065 

Z4  29  Z8.74 
14  33  Z5.30 
14  37  Z1.85 
14  41     8.41 

SUN. 

32 

14  28  44.82 

9.825 

S.Z4  4z  39.8 

-47.66 

16  20.14 

0.03X 

14  45     4.96 

T 

MMI 

ineri 

nidiamator  for  meai 
;n  —  prefixed  to  thi 
lesinR. 

1  noon  may 
•  hourly  chi 

be  astumed  the  samt 
inge  of  declination  1 

B  as  that  for 
ndicatea  thi 

apparent  nooo 
It  south  declini 

fttioni  are 

Dilf.  for  I  Hour, 

4-9"  8565. 

(Table  UL) 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

i 
1 

1 

i 

1 

Logarithm 

of  Che 

lUdioa  Vector 

of  the 

Barth. 

■ 

Difl.  for 
I  Hour. 

Mean  Ha* 

of 

Sidereal  Noon. 

TRUE  LONGITUDB. 

DifLtor 
I  Honr. 

LATITUDB. 

;i 

A' 

X 

a 
3 

375 
276 

277 

•          • 

z88  48     X.8 

189  47    8.4 

190  46  17.3 

• 

47  13.9 
46  2a4 

45  39-3 

m 

X47-73 
147.82 

147-92 

m 
+  0.28 
0.15 

+  ao2 

0.000x798 
0.0000573 

9-9999344 

-5X.0 
51.I 
5X.3 

h     m        a 

XI  15  17.29 

II    II    21.38 

XX    7  25.47 

4 

5 

6 

278 
279 
280 

191  45  28.4 

192  44  41.7 

193  43  57.2 

44  40-3 

43  53-4 
43    8.8 

X48.OX 
X48.XO 
X48.X9 

—  axx 
a23 

0.33 

9.9998109 
9.9996869 
9.9995623 

-5X.6 
5X.8 
52.0 

II      3   29.56 

10  59  33-66 
lo  55  37-75 

7 
8 

9 

28Z 
282 
283 

194  43  14.6 

195  4a  34-a 

196  41  55.8 

4a  36.1 
41  45.6 
41     7.1 

X48.87 
X48.36 
X48.44 

—  0.41 
0.46 
0.48 

9.9994372 
9.99931 16 

9-9991857 

—52.2 

52-4 
52.6 

10  51  41.84 

10  47  45-93 
10  43  50.02 

lO 

II 

13 

284 

285 
286 

197  41  19.2 

198  40  44.5 

199  40  Z1.6 

40  30.4 

39  55-6 
39  33.6 

X48.5a 
X48.59 
X48.67 

—  0.46 
0.42 

0.35 

9-9990593 
9.9989327 

9.9988059 

-52-7 
52.8 

52.8 

10  39  54-12 
10  35  58.21 

10  32     2.30 

13 
14 
15 

287 
288 
289 

200  39  40.4 

201  39  II.O 

202  38  43.3 

38  513 
38  21.8 

37  53-9 

X48.74 
148.81 
X48.88 

—  a26 
0.15 

—  0.03 

9.9986793 
9.9985528 
9.9984268 

-52.7 
52.6 

5a-4 

10  28     6.39 
10  24  10.49 
10  20  X4.58 

i6 

17 
i8 

290 
29Z 
292 

203  38  17.4 

204  37  53.4 

205  37  31.0 

37  37.9 

37    3-8 
36  41.3 

X48.96 
X49.03 
149.  IX 

-f-O.IO 

a24 
0.36 

9.9983013 
9.9981766 
9.9980526 

-sax 

51.8 

5X.4 

10  16  18.67 
10  12  22.76 
10    8  26.85 

19 

30 

ai 

293 
294 
29s 

206  37  10.5 

207  36  51.8 

208  36  35.0 

36  20.7 
36    1.8 

35  44-9 

X49.19 
149.26 

X49-34 

+  0.47 

0.55 
0.61 

9.9979296 
9.9978077 
9.9976870 

-5X.0 

50-5 
sac 

10    4  30.94 
10    0  35.04 

9  56  39-13 

aa 

33 

34 

296 
297 
298 

209  36  20.3 

2IO   36      7.4 
2X1    35   56.8 

35  30.1 
35  I7-I 
35    6-3 

X49.4a 
149.51 
149.59 

+  0.65 
0.65 
0.63 

9-9975675 

9-9974493 
9.9973324 

-49-5 
49.0 

48-5 

9  52  43.22 

9  4«  47-31 
9  44  51-40 

35 

26 
37 

299 
300 
301 

212  35   48.1 

213  35   41.6 

214  35  37-3 

34  57-5 
34  50.8 

34  464 

149.68 

149.77 
Z49.86 

+  0.57 
0.49 

0.39 

9.9972167 
9.9971021 
9.9969887 

-48.0 

47-5 
47.0 

9  40  55-49 
9  36  5958 
9  33     367 

28 
39 

30 
3» 

302 
303 

304 

305 

215  35  351 

216  35  35.2 

217  35  37-4 

218  35  41.9 

34  44-1 
34  440 
34  46.1 
34  50-4 

149.95 
150.05 

150. 14 

150.22 

+  0.27 

+  0.14 

0.00 

—  0.14 

9.9968764 
9.9967651 
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25 
26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

27 

27 

27 

N.27 


30    16.8 

35  51.2 
41   18.4 

46  38.4 

51  51.2 

56  56.6 

I  54.6 

45.2 

28.4 

4.1 
32.2 

52.7 
5.7 

II.O 

8.5 

58.3 

40.3 

14.4 
40.7 

59.1 
9.5 


6 

II 
16 
20 

24 
29 

33 
37 
40 

44 

48 

51 

54 

58 

I 

4 
6 

9 


II. 9 

6.3 
52.6 

30.9 


8.343 
8.144 
8.046 
7.946 
7.844 

7.74« 
7.638 

7.SS4 
7.4*9 

7.sn 
7.317 
7.X09 

7.000 
6.89X 

0.7^3 

6.671 
6.5S9 
6.446 
6.333 
6.317 

6.103 

5.987 
S.869 
5.75X 


S.693 
5.513 

5.S93 

5.«73 

5.151 
5.038 

4.905 
4.783 
4.658 
4.532 
4.405 
4.«79 
4.153 
4.033 
3.894 
S.765 
3.634 
S.503 

3.37a 
3.340 

3-107 
t.973 
3.839 

3.705 
3.570 
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XI. 


GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Honr. 

Right 

Diff.for 

DeclinatioiL 

DifE.for 

Honr. 

RiKbt 

DIE  for 

Doclinstion. 

DilLlor 

Ascension. 

z  Minute. 

X  Minato. 

y^^j^^^Mi 

1  If  innte. 

xMinate. 

S 

UNDA1 

^25. 

TUESDAY  27. 

h 

m       ■ 

s 

• 

m 

m 

h    m       ■ 

• 

• 

m 

• 

O 

4 

50  42.48 

a. 2647 

N.27      9 

30.9 

3.570 

0 

6  41  20.40 

8.3x38 

N.26   30 

8.4 

4.«7« 

Z 

4 

52  58-45 

3.2677 

27    12 

I.O 

t.434 

I 

6  43  39.20 

a.3X«9 

26   25 

47.4 

4*483 

% 

4 

55   14.60 

2.3706 

27    14 

23.0 

8.398 

2 

6  45  57.95 

3.3X30 

26   21 

17.7 

4.567 

3 

4 

57  30.9a 

a. "733 

27    16 

36.8 

S.X63 

3 

6  48  16.64 

3.3XXO 

26    16 

39.4 

4.7x0 

4 

4 

59  47-40 

a. 8759 

27    18 

42.4 

8.024 

4 

6  50  35.27 

3.3099 

a6  II 

52.5 

4.853 

5 

5 

2     4.03 

a. 3785 

27    20 

39.7 

X.887 

5 

6  52  53.83 

3.3087 

26    6 

57.0 

4.996 

6 

5 

4  20.82 

a.a8xx 

27    22 

28.8 

X.749 

6 

6  55  12.31 

a. 3074 

26     I 

53.0 

5.X38 

7 

5 

6  37.76 

a.a835 

27    24 

9.6 

z.Sxo 

7 

6  57  30.71 

3.306X 

25  56 

40.5 

9.380 

8 

5 

8  54.84 

a. 3858 

27    25 

42.0 

X.47X 

8 

6  59  49.04 

3.3048 

25  51 

19.4 

5.48a 

9 

5 

II  12.06 

3.388X 

27    27 

6.1 

x.3Sa 

9 

7     2     7.29 

3.3034 

25  45  49.8 

5.369 

lO 

5 

13  29.41 

3.3903 

27    28 

21.8 

I.X9S 

10 

7    4  25.45 

8.30x9 

25  40 

II.8 

5-704 

II 

5 

15  46.89 

3.3934 

27    29 

29.1 

1.051 

II 

7    6  43.52 

8.3004 

25  34 

25.3 

S.846 

12 

5 

18    4.50 

3.994s 

27    30 

27.9 

0.9x0 

12 

7    9     1.50 

3.3988 

25  28 

30.3 

5.987 

13 

5 

20  22.23 

3. 3964 

27   31 

18.3 

0.769 

13 

7  "  19.38 

2.3973 

25  22 

26.9 

6.X86 

14 

5 

22  40.07 

«.*98S 

27   32 

0.2 

0.628 

14 

7  13  37.16 

3.3955 

25  16 

15.2 

6.865 

15 

5 

24  58.03 

3.S00I 

27   32 

33.6 

0.486 

15 

7  15  54.84 

3.3937 

25     9 

55.1 

6.404 

i6 

5 

27  16.09 

4.3018 

27   32 

58.5 

0.343 

16 

7  18  12.41 

3.39x9 

25     3 

26.7 

6.543 

17 

5 

29  34.25 

1.9035 

27  33 

14.8 

o.aox 

17 

7  20  29.87 

8.8901 

24  56 

50.0 

6.683 

i8 

5 

31  52.51 

t.905x 

27  33 

22.6 

+  0.058 

18 

7  22  47.22 

8.8888 

24  50 

4.9 

6.8ao 

19 

5 

34  10.86 

3.3065 

27  33 

21.8 

-  0.085 

19 

7  25    4.45 

3.8863 

24  43 

II. 6 

6.957 

20 

5 

36  29.29 

^ym 

27  33 

12.4 

0.338 

20 

7  27  21.57 

8.8843 

24  36 

10. 1 

7.09s 

21 

5 

38  47- 8  X 

•.3093 

27  32 

54.5 

0.37X 

21 

7  29  38.57 

3.8883 

24  29 

0.4 

7.830 

22 

5  41     6.41 

a.3105 

27  32  27.9 

0.5x5 

22 

7  31  55.45 

8.3803 

24  21 

42.5 

7.366 

23 

5 

43  25.07 

S.SZ16 
ONDAl 

N.27  31 
f  a6. 

52.7 

0.659 

23 

7  34  ia.2o 
WE] 

8.8788 

DNESD 

N.24  14 
AY  aS. 

16.5 

7.501 

o 

5  45  43.80 

«.3M7 

N.a7  31 

8.8 

0.803 

0 

7  36  28.83 

3.3761 

N.24    6 

42.4 

7.636 

I 

5 

48  2.59 

«.3X37 

27  30 

16.3 

O.W7 

I 

7  38  45.33 

3.3739 

23  59 

0.2 

7.770 

2 

5 

50  21.44 

8.3x46 

27  29 

15. 1 

X.093 

a 

7  41     1.70 

8.87X7 

23  51 

lO.O 

7.909 

3 

5  52  40.34 

<.SKS4 

27  28 

5.2 

X.337 

3 

7  43  17.93 

8.8694 

23  43 

II. 8 

8.036 

4 

5 

54  59.29 

S.SXCS 

27  26 

46.6 

X.388 

4 

7  45  34.03 

8.a(^ 

23  35 

5.6 

8.X69 

5 

5 

57  18.28 

••9x68 

27  25 

19.4 

1.526 

5 

7  47  49.99 

8.3649 

23  26 

51.5 

8.30a 

6 

5 

59  37-30 

t.sin 

27  23 

43.5 

1.^1 

6 

7  50    5-82 

3.3637 

23  z8 

29.4 

8.433 

7 

6 

I  56.35 

t.3X76 

27  21 

58.9 

1.8x7 

7 

7  52  21.51 

3.360s 

23     9 

59.5 

8.5^ 

8 

6 

4  15.43 

t.sx93 

27  20 

5.5 

1.963 

8 

7  54  37.06 

8.3579 

23     I 

21.8 

8.694 

9 

6 

6  34.54 

t.9xB6 

27  18 

3.5 

3.X06 

9 

7  56  52.46 

8.2555 

22  52  36.2  I 

8.824 

zo 

6 

8  53.66 

t.3187 

27  15 

52.8 

3.353 

10 

7  59     7.72 

2.3533 

22  43 

42.9 

8.95a 

IZ 

6 

II  12.79 

3.3x88 

27  13 

33.3 

a.397 

II 

8     I  22.84 

3.2508 

22  34  42.0  1 

9.079 

12 

6 

13  31.92 

t.3x8» 

27  II 

5.1 

8.54a 

12 

8     3  37.82 

2.2484 

22   25 

33.4 

9.306  ! 

13 

6 

15  51.06 

•.3x49 

27     8 

28.2 

3.687 

13 

8     5  52.65 

a. 2459 

22    Z6 

17.2 

9.333 

H 

6 

18  10.19 

3.9x88 

27     5 

42.6 

3.833 

14 

8     8     7.33 

2.2434 

22      6 

53.4 

9.460 

15 

6 

20   29.32 

•.3x87 

27     2 

48.3 

8.977 

15 

8  10  21.86 

2.2409 

21  57 

22.0 

9.586 

z6 

6 

22   48.44 

3.3x85 

26  59 

45.3 

3«X33 

16 

8  12  36.24 

2.2385 

21  47 

43.1 

9.7x0 

17 

6 

25      7.54 

3.3x81 

26  56 

33-6 

3.368 

17 

8  14  50.48 

2.2361 

21  37 

56.8 

9.834 

i8 

6 

27    26.62 

a.Si7« 

26  53 

13. 1 

3.4x3 

18 

8  17     4.57 

2.2336 

21    28 

3.0 

9.957 

19 

6 

29  45.68 

a-3173 

26  49 

44.0 

3.557 

19 

8  19  18.51 

2.231X 

21    18 

1.9 

10.079 

20 

6 

32      4.70 

3.3x68 

26  46 

6.2 

3.702 

20 

8  21  32.30 

3.3a86 

21      7 

53.5 

10.803    - 

21 

6 

34  23.69 

3.3x63 

26  42 

19.7 

3.847 

21 

8  23  45-94 

3.3363 

20   57   37.7 

XObSQ 

22 

6 

36  42.64 

3.3154 

26  38 

24.6 

3.991 

22 

8  25  59.44 

2.3237 

1      20  47 

14.7 

>0.44S 

«3 

6 

39     1.54 

3.3x46 

26  34 

20.8 

4.X35 

23 

8  28  12.78 

2.22x1 

20  36 

44.5 

10.563 

:  a4 

6 

41  20.40 

a.3X38 

N.26  30 

8.4 

4.278 

24 

8  30  25.97 

8.2186 

N.20  26 

7.2 

xa.68z 

"        ~      " 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


O 

X 

a 

3 

4 

5 
6 

7 

8 

9 

lo 

II 

12 

13 

14 

15 
i6 

17 
i8 

19 

20 
21 
22 

»3 


Aacensioa 


Diff.  for 

I  Minut*. 


Declination. 


DiflLfor 
I  Minnts. 


Hoar. 


THURSDAY  29. 


h  m 
8  30 

8  32 

8  34 

8  37 

8  39 
8  41 

8  43 
8  45 
8  48 

8  50 

8  5a 
8  54 
8  56 

8  59 

9  I 


9 
9 
9 
9 
9 
9 
9 
9 
9 


3 
5 
7 
9 
xa 

14 
16 

18 

20 


a 

25.97 
39.01 

51.91 
4.66 

17.27 

29.73 
42.04 

54.21 
6.24 

18.12 

29.86 

41.46 

52.93 
4.26 

15.46 

26.52 

37.45 
48.25 

58.92 

9.47 
19.89 

30.19 

40.38 

50.45 


a 
a.ai86 

N.20 

a.ax6a 

20 

a.ai37 

20 

a.aiz3 
a. 3089 
a.ao64 

19 

19 
19 

a. 9040 
a.aoi6 

19 
19 

a. 1999 

a. 1988 

18 
x8 

t.i9*5 

x8 

9. 1999 

18 

9.1900 

9.1877 
9.1835 

a.  183s 
t.z8xi 

18 

17 
17 
17 
17 

9.1789 
9.1768 

17 
x6 

a.  1747 

x6 

a.  1797 

x6 

t.2707 

9.1688 
a«z66B 

x6 
16 

N.I5 

26 
15 

4 
53 
42 
31 

19 

8 

56 
45 

33 

21 

9 

57 

45 

33 
20 

8 

55 
42 
29 

17 

4 
50 


7.2 
22.8 

31.4 

32.9 
27.5 

15.2 

56.0 

30.0 

57.3 
17.9 

31.9 
39.2 
40.0 

34.3 

22.2 

3.8 

39.0 

7.9 
30.7 

47.3 

57.8 

2.2 

0.7 

53.2 


FRIDAY  30. 


Right 
Aaconaion. 


Diff.  for 
I  Minata. 


Declination. 


Diflf.for 
X  Minote. 


10.6BZ 
10.799 
10.9x6 
H.033 
IZ.Z48 
n.a(^ 

".377 
11.489 
11.60X 
11.7x9 
iz.8aa 
11.939 
».04I 
19.148 

19.300 
Z9.466 
It.  369 

M.774 
xa.876 
19.976 
13.075 
13.173 


0 

9  «3 

0.40 

9.Z649 

N.15 

37 

39.9 

13.970 

I 

9  25 

10.24 

9. 1631 

15 

24 

20.8 

13.366 

2 

9  27 

19.97 

9.16x3 

15 

10 

56.0 

Z3.46> 

3 

9  29 

29.60 

•.X396 

14 

57 

25.4 

13.557 

4 

9  31 

39.12 

9.1578 

14  43 

49.2 

13.649 

5 

9  33 

48.54 

t.X56s 

14 

30 

7.5 

13.741 

6 

9  35 

57.87 

•.X547 

H 

x6 

ao.3 

13.839 

7 

9  38 

7.10 

t.X53i 

14 

a 

a7.6 

XS.9M 

8 

9  40 

16.24 

9.1515 

13 

48 

29.6 

X4.011 

9 

9  42 

25.28 

9.1499 

13 

34 

26.3 

X4.099 

10 

9  44 

34.23 

t.Z486 

13 

ao 

17.7 

14.187 

II 

9  46 

43." 

9.1473 

X3 

6 

3.9 

X4*<73 

12 

9  48 

51.91 

9.1460 

12 

51 

45.0 

X4.357 

13 

9  51 

0.63 

9.1448 

xa 

37 

2X.X 

14.440 

14 

9  53 

9.28 

9.1436 

xa 

22 

5a.  a 

M.Saa 

15 

9  55 

17.86 

•.1494 

12 

8 

X8.3 

X4.fi05 

16 

9  57 

26.37 

•.141S 

XX 

53 

39.6 

14.685 

17 

9  59 

34.82 

«.X404 

XX 

38  56.1  1 

14. 764 

'    18 

10     X 

43.22 

9.1395 

XX 

24 

7.9 

14.849 

19 

10    3 

51.56 

9.1386 

XX 

9 

15.0 

14.9x9 

20 

10     5 

59.85 

«.IS77 

xo 

54 

17.6 

14.994 

21 

10    8 

8.09 

9.1370 

10 

39 

15.7 

15.069 

,    22 

10  10 

16.29 

9.1363 

xo 

24 

9.3 

15.149 

23 

10  12 

24.45 

«.X357 

xo 

8 

58.6 

15.914 

24 

xo  14 

32.58 

9.1359 

N.  9 

53 

43.6 

15.986 

SATURDAY  31. 


o 

X 

a 

3 

4 

5 
6 

7 
8 

9 
xo 

XX 

xa 

13 

14 

15 
x6 

x8 

19 
ao 

ax 

aa 

23 


h 

xo 
xo 
xo 

XO 

xo 

XO 

xo 
xo 
xo 
xo 
xo 
xo 
xo 
xo 
xo 
xo 
xo 
xo 
xo 
xo 
xo 
xo 

XX 
XX 


m 

14 
16 

18 

20 

23 

25 

27 
29 

31 

33 
35 

38 

40 

42 

44 

46 

48 

50 
52 

55 
57 
59 

X 

3 


a 

a 

•       •        » 

m 

32.58 

a. 1359 

N.  9  53  43.6 

15.986 

40.68 

«.X347 

9  38  24.3 

15.356 

48.75 

«.X34S 

9  23    0.9 

XS.4S3 

56.79 

9.1330 

9    7  33.5 

15.490 

4.8a 

9.1330 

8  5a    a.x 

X5.557 

X2.83 

••XSM 

8  36  a6.7 

15.699 

ao.83 

•.133a 

8  ao  47.5 

I5.6B4 

a8.8a 

i.X33t 

8    5    4.6 

15.746 

36.8a 

•.X3S3 

7  49  X7.9 

15.808 

44.8a 

i.l33S 

7  33  27.6 

15.868 

5a.  8a 

<.X335 

7  17  33.8 

15.996 

0.84 

•.1337 

7     I  36.5 

15.963 

8.87 

t.1340 

6  45  35.8 

16.039 

x6.9a 

t.1344 

6  a9  31.8 

16.093 

as.oo 

9.1349 

6  13  24.6 

X6.X46 

33." 

•.X354 

5  57  14.3 

i6.xg7 

41.25 

9.1361 

5  41     0.9 

16.947 

49.44 

9.1368 

5  24  44.6 

16.996 

57.67 

9.XS7« 

5    8  25.4 

16.343 

5.95 

••X3a4 

4  52    3.4 

X6.389 

X4.a8 

t.1393 

4  35  38.7 

16.434 

22.67 

9.1409 

4  19  11.3 

16.477 

31.1a 

t.X4X4 

4    2  41.4 

16.5x8 

39.64 

t.X4^ 

N.  3  46    9.x 

X6.558 

SUNDAY,  NOVEMBER  x. 

O  I   IX      S  48.24  I     a.1440  |N.   3   29   34.4      I  16.597 


PHASES  OF  THE  MOON. 


d      h       m 

9  New  Moon    .     •    •    •    Oct  6  xo  18.2 

J  First  Qaarty 13     2  47.4 

O  Full  Moon 2x     4  X7.4 

C  Last  Quarter 29    3  ao.6 

d      b 
(C     Perigee Oct       6  17.  x 

C     Apogee ao  x8.o 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Direction 
of  Object 

Noon. 

P.L. 

of 

Dili 

Illh. 

P.L. 

of 
Difl. 

Vlh. 

P.L. 

of 

Difl: 

IXb. 

P.  I* 

of 

Difl: 

•     *     •» 

•      »      » 

• 

m 

•        0m 

I 

I 

a  Arietis 

W. 

79  19  16 

a574 

80  58  47 

^555 

8a  38 

44 

233« 

84  19     7 

8Sz8 

Aldebaran 

w. 

48     2  50 

2687 

49  39  48 

9662 

51  17 

19 

2638 

52  55  23 

■fits 

Mars 

w. 

32  44  40 

2729 

34  20  42 

2705 

35  57 

15 

2682 

37  34  19 

■659 

Sun 

£. 

73    0  24 

2900 

71  28     5 

aB8o 

69  55 

ax 

a86i 

68  22  12 

■M 

2 

a  Arietis 

W. 

9*  47  34 

2424 

94  30  35 

2405 

96  14 

3 

2386 

97  57  58 

9367 

Aldebaran 

w. 

61  13  42 

2500 

62  54  55 

2478 

64  36 

39 

^457 

66  18  53 

■436 

Mars 

w. 

45  47  18 

2548 

47  27  24 

2327 

49    7 

59 

2306 

50  49     4 

a48s 

Sum 

£. 

60  30     I 

«74i 

58  54  16 

27» 

57  18 

5 

•70s 

55  41  28 

■683 

3 

Aldebaran 

W. 

74  57  20 

a33« 

76  42  27 

•3t7 

78  28 

X 

8299 

80  14     2 

8281 

Mars 

w. 

59  ai  43 

2384 

61     5  40 

2366 

62  50 

4 

2346 

64  34  56 

232S 

Pollnz 

w. 

32    3  46 

2294 

33  49  55 

2273 

35  36 

34 

8253 

37  23  42 

8234 

Sun 

£• 

47  31  56 

as89 

45  52  46 

«57a 

44  X3 

12 

aS54 

42  33  14 

■537 

4 

Aldebaran 

W. 

89  10  26 

2200 

90  58  54 

2x83 

92  47 

44 

2172 

94  36  54 

8159 

Mars 

W. 

73  25  43 

2243 

75  13     6 

2227 

77    0 

53 

22x2 

78  49     2 

8198 

Pollux 

W. 

46  26  17 

2147 

48  16     5 

2x31 

50     6 

17 

2XX6 

51  56  52 

2102 

Sun 

£• 

34    7  51 

2464 

•   32  25  47 

2452 

30  43 

26 

2440 

29     0  48 

«43t 

8 

Sun 

w. 

aa  56  55 

t365 

24  41  20 

1367 

26  25  42 

837X 

28     9  58 

a37« 

a  Aquilae 

£• 

85  37  46 

2691 

84    0  54 

2704 

82  24 

20 

2720 

80  48     7 

2738 

Fomalhant 

£. 

no  33     X 

8376 

108  48  52 

2376 

107     4  43 

8378 

105  20  37 

8388 

9 

Sun 

W. 

36  48  43 

2424 

38  31  44 

2436 

40  14 

27 

2450 

41  56  51 

■464 

a  Aquilae 

£. 

72  53  40 

2836 

71  20  25 

2687 

69  47 

49 

29»> 

68  15  55 

■934 

Fomalhant 

£. 

96  42  13 

«4a5 

94  59  " 

^34 

93  16 

25 

2447 

91  33  57 

8461 

xo 

Sun 

W. 

50  23  39 

3S4S 

52     3  53 

aSS9 

53  43 

44 

8377 

55  23  11 

■S93 

Venus 

W, 

25  52  21 

2668 

27  29  17 

2698 

29     6 

0 

8709 

30  42  28 

2728 

a  Aquilae 

E. 

60  48  28 

3x7a 

59  21  45 

3225 

57  56 

6 

S«82 

56  31  33 

3343 

Fomalhaut 

£. 

83    7     I 

«545 

81  26  51 

2366 

79  47 

9 

2386 

78     7  55  ' 

■607 

II 

Sun 

W. 

^3  34  14 

2687 

65  II  II 

2706 

66  47 

43 

2725 

68  23  50 

■744 

Venus 

W. 

38  40  II 

V7T 

40  14  43 

2813 

41  48 

52 

2832 

43  22  38 

8849 

Saturn 

W. 

34  49  56 

2487 

36  31  27 

2498 

38  12 

43 

25x0 

39  53  43 

852J 

Fomalhaut 

£. 

69  59  28 

2729 

68  23  27 

2756 

66  48 

I 

2784 

65  13  12 

2bX4 

a  Pegasi 

£. 

91  23     I 

aS44 

89  42  49 

2361 

88     3 

I 

2380 

86  23  39 

<599 

la 

Sun 

W. 

76  18     4 

2839 

77  51  41 

2859 

79  24 

53 

2877 

80  57  41 

2896 

Venus 

W. 

51     5  46 

•939 

52  37  15 

2958 

54     8 

21 

2976 

55  39     4 

■994 

Saturn 

W. 

48  ^4  15 

259* 

49  53  23 

2605 

51  32 

II 

2621 

53  10  38 

2633 

Fomalhaut 

E. 

57  29     4 

2977 

55  58  22 

3014 

54  28 

27 

305a 

52  59  19  1 

J094 

a  Pegasi 

E. 

78  13  17 

2696 

76  36  32 

2717 

75    0 

15 

2738 

73  24  25 

«75« 

13 

Sun 

W. 

88  35  50 

2986 

90     6  20 

3004 

91  36 

28 

3021 

93     6  15 

3038 

Venus 

W. 

63     7     3 

3082 

64  35  34 

3100 

66     3 

44 

31 17 

67  31  33 

3<33 

Saturn 

W. 

61  17  46 

2712 

62  54   10 

2726 

64  30 

15 

2741 

66     6     0 

2756 

Antares 

W. 

40  52  37 

2631 

42  30  50 

2648 

44     8 

40 

2663 

45  46     9 

8679 

Fomalhaut 

E. 

45  46  59 

3336 

44  23  29 

3394 

43     I 

6 

3438 

41  39  55 

35«5 

a  Pegasi 

E, 

65  32  12 

3866 

63  59   xo 

2890 

62  26 

38 

2912 

60  54  35 

8936 

a  Arietis 

E. 

107  12  13 

2649 

105  34  25 

2666 

103  56 

59 

2681 

102  19  54 

•fi96 

XIV 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

« 

P.L. 

P.L. 

P.I-. 

P.I- 

Name  and  Direction    1 

Midnight 

of 

XVh- 

of 

XVIII»>- 

of 

XXII*. 

of 

Q 

of  ObjocL 

DifL 

DUL 

DiiL 

DifL 

•     f     » 

•      f      » 

•          *          w 

• 

• 

I 

a  Arietis 

W. 

85  59  55 

•499 

87  4X  xo 

•480 

89    22    5X 

2461 

91     4 

59 

•44^ 

Aldebaran 

w. 

54  34    0 

•591 

56  13     8 

•567 

57  52  48 

•545 

59  32 

59 

2522 

Mars 

w. 

39  "  54 

2636 

40  50    0 

•614 

42  28  36 

•59^ 

44     7 

42 

2570 

Sun 

£. 

66  48  38 

etei 

65  14  38 

aSoi 

63   40   X2 

S78a 

62     s 

20 

2761 

2 

a  Arietis 

W. 

99  4a  30 

•349 

xoi  27    8 

•SSX 

103    X2   23 

•313 

104  58 

4 

2295 

Aldebaran 

W. 

68     X  36 

•4*5 

69  44  49 

•995 

7X  28  3x 

•375 

73  12 

41 

•355 

Mars 

W. 

52  30  38 

•46s 

54  12  4X 

•444 

55  55  13 

•434 

57  38 

14 

2404 

Sun 

£. 

54    4  «5 

Mi 

52  26  56 

•644 

50  49     I 

9626 

49  10 

41 

2607 

3 

Aldebaran 

W. 

82    0  29 

••(• 

83  47  22 

••47 

85  34  39 

«3X 

87  22 

2X 

22x5 

Mars 

W. 

66  20  X4 

S3IZ 

68     5  58 

••93 

69  52     8 

2276 

71  38 

43 

2259 

Pollux 

W, 

39  "  X9 

ans 

40  59  24 

«97 

42  47  56 

szto 

44  36 

54 

2x63 

Sun 

£. 

40  5a  5« 

95>i 

39  12    8 

9506 

37  31     3 

•491 

35  49 

37 

•477 

4 

Aldebanm 

W. 

96  26  94 

tZ46 

98  16  13 

ax35 

100    6  X9 

tX24 

XOI    56 

42 

axx4 

Mars 

W. 

80  37  33 

•X84 

82  26  24 

ax7z 

84  15  35 

•159 

86     5 

5 

2x47 

Pollux 

W. 

53  47  48 

10B8 

55  39     5 

•075 

57  30  43 

9062 

59  22 

40 

2052 

Sum 

£. 

27  17  57 

14^4 

25  34  56 

i#i7 

23  51  46 

•414 

22     8 

31 

24x2 

8 

Sum 

W, 

29  54    7 

•98s 

31  38     5 

1391 

33  21  52 

t40X 

35     5 

25 

241a 

a  Aquilae 

£. 

79  "  17 

•757 

77  36  53 

•779 

76     X  57 

2808 

74  27 

32 

2838 

Fomalhaat 

£. 

103  36  37 

S388 

lox  52  45 

•394 

100     9     2 

2403 

98  25 

31 

24x2 

9 

Sum 

W. 

43  38  55 

•47« 

45  20  39 

•494 

47     2     I 

25x0 

48  43 

X 

2525 

a  Aqoilse 

E. 

66  44  45 

3998 

65  14  22 

3033 

63  44  50 

3076 

62  x6 

II 

3x22 

Fomalhaut 

£. 

89  51  49 

•47* 

88  10     2 

•492 

86  28  38 

•509 

84  47  37 

2527 

xo 

Sun 

W.  • 

57     a  13 

a6ia 

58  40  51 

•631 

60  19     4 

•649 

6x  56 

52 

•«S9 

Venus 

W. 

3*  18  38 

•736 

33  54  30 

•750 

35  30     4 

•7«5 

37     5 

x8 

278X 

0  Aquil« 

£. 

55     8  II 

3408 

53  46     3 

3479 

52  25  15 

3554 

51     5 

50 

3635 

Fomalhaut 

£. 

76  29  10 

9630 

74  50  56 

•654 

73  13  14 

9078 

71  36 

4 

•703 

xz 

Sun 

W. 

69  59  31 

•7«4 

71  34  46 

«78a 

73     9  37 

280Z 

74  44 

3 

283X 

Venus 

W. 

44  56     2 

s868 

46  29     2 

a88s 

48     I  40 

2904 

49  33 

54 

2931 

Saturn 

W. 

41  34  27 

•534 

43  14  53 

•548 

44  55     0 

2562 

46  34 

47 

2576 

Fomalhaut 

E. 

63  39     2 

2844 

62     5  31 

•875 

60  32  40 

2907 

59     0 

30 

394a 

a  Pegasi 

E. 

84  44  42 

a6i8 

83     6  IX 

3638 

81   28     7 

•657 

79  50 

29 

2676 

xa 

Sun 

W, 

82  30     5 

3914 

84     2     6 

•933 

85  ZZ  43 

•950 

87     4 

58 

2969 

1 

Venus 

W. 

57     9  24 

30I3 

5«  39  22 

3030 

60     8  57 

3047 

61  38 

II 

3065 

Satur-n 

W. 

54  48  45 

3651 

56  26  31 

26(16 

58     3  56 

2681 

59  41 

I 

2696 

' 

Fomalhaut 

E. 

51  31     2 

3137 

50     3  37 

3182 

4«  37     6 

3230 

47  II 

32 

3283  j 

1  a  Pegasi 

E. 

71  49     2 

3780 

70  14     8 

280f 

68  39  41 

282a 

67     5 

42 

2845 

13      Sun 

W. 

94  35  41 

3055 

96     4  46 

3071 

97  Zl  31 

3087 

99     I 

57 

3103 

Venus 

W. 

68  59     2 

3150 

70  26  II 

31O6 

71   53     I 

3182 

73  19 

32 

3«97 

Saturn 

W. 

67  '41   26 

•770 

69   16  33 

«;j*5 

70  51   21 

2798 

72  25 

51 

2813 

Antares 

W. 

47  23   17 

3694 

49     0     5 

2;.ii) 

50  36  33 

2723 

52   12 

42 

2738 

Fomalhaut 

E. 

40  19  59 

3599 

39      I   24 

3<»^o 

37  44  16 

3768 

36  28 

40 

3865 

a  Pef^asi 

E. 

59  23     2 

9961 

57  52     0 

JK^Hs 

56  21   28 

3009 

54  51 

27 

3036 

a  Arietis 

E. 

100  43     9 

3711 

99     6  44 

2726 

97  30  39 

2741 

95  54 

54 

•755 

12 
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XV. 


GREENWICH  MEAN  TIME. 

» 

LUNAR  DISTANCES. 

of  the 

Name  and  Direction 

Noon. 

P.  L. 
of 

Illh. 

P.  L. 
of 

Vlh. 

P.L. 
of 

IXh. 

P.L. 
of 

ira 

of  Object. 

Diff. 

DiS. 

Diff. 

Diff. 

e         t        m 

0         •         w 

0 

9        m 

• 

m 

14 

Sun 

W. 

100  30     3 

3x19 

loi   57  50 

3x33 

103 

25  19 

3x48 

104  52 

30 

31^ 

Venus 

W. 

74  45  45 

3"3 

76    11    39 

S^V 

77 

37  16 

3842 

79     2 

35 

3257 

Saturn 

W. 

74     0     2 

2836 

75  33  56 

3840 

77 

7  32 

2853 

78  40 

51 

2866 

Antares 

W. 

53  48  31 

«752 

55  24     2 

2766 

56 

59  14 

2779 

58  34 

9 

2792 

a  Pegasi 

E. 

53  ai  59 

3063 

51  53     4 

3090 

50 

24  42 

3119 

48  56 

55 

3x48 

a  Arietis 

E. 

94  19  27 

2769 

92  44  19 

2782 

91 

9  28 

2796 

89  34 

55 

98x0 

15 

Venus 

W. 

86     5     6 

3323 

87  28  51 

3336 

88 

52  21 

3347 

90  15 

38 

3358 

Antares 

W. 

66  24  36 

2853 

67  57  55 

2864 

69 

31     0 

2875 

71     3 

51 

2B86 

a  Arietis 

E. 

81  46  19 

2870 

80  13  22 

2882 

78 

40  40 

2893 

77     8 

12 

2904 

Aldebaran 

E. 

113  26  59 

a937 

III  55  27 

8947 

no 

24     8 

2936 

108  53 

0 

296s 

1 

16 

Venus 

W. 

97     8  52 

34" 

98  30  56 

343X 

99 

52  49 

3430 

lOI    14 

32 

1 
3439  , 

Antares 

W. 

78  44  52 

3933 

80  16  29 

294* 

81 

47  55 

3950 

83  19 

II 

2938' 

a  Arietis 

E. 

69  29     9 

2953 

67  57  57 

2962 

66 

26  56 

2970 

64  56 

6 

•978  , 

Aldebaran 

E. 

lOI    20      6 

3007 

99  50     2 

3015 

98 

20     8 

30S9 

96  50 

23 

yqo 

17 

Antares 

W. 

90  53  " 

299a 

92  23  34 

8998 

93 

53  49 

3004 

95  23 

57 

3009 

a  Aquilse 

W. 

46  13  38 

#516 

47  17  16 

4447 

48 

21  55 

4386 

49  27 

29 

4330 

a  Arietis 

E. 

57  24  26 

3017 

55  54  34 

3023 

54 

24  50 

3030 

52  55 

15 

3037 

Aldebaran 

E. 

89  23  50 

3064 

87  54  56 

3069 

86 

26     9 

3076 

84  57 

30 

3083 

Mars 

E. 

108  37  38 

3078 

107     9     I 

3082 

105 

40  30 

3087 

104  12 

5 

3092 

x8 

a  Aquilae 

W. 

55     6  55 

4ZX2 

56  i6  45 

4079 

57 

27     7 

40*7 

58  38 

0 

4020 

a  Arietis 

E. 

45  29  17 

3068 

44     0  28 

3073 

42 

31  46 

3079 

41     3 

II 

3086 

Aldebaran 

E. 

77  35  56 

3108 

76     7  56 

3113 

74 

40     2 

3zz8 

73   12 

14 

3x22 

Mars 

E. 

96  51  24 

S"4 

95  23  31 

31x6 

93 

55  41 

3XX9 

92  27 

55 

3X22  1 

X9 

a  Aquilae 

W. 

64  38  41 

3907 

65  51  54 

3890 

67 

5  24 

•   3873 

68  19 

II 

3838 

Fomalhant 

W. 

38  35  49 

3986 

39  47  42 

3933 

41 

0  28 

3885 

42  14 

3 

3840  ' 

Aldebaran 

E. 

65  54  34 

3144 

64  27  18 

3148 

63 

0     7 

3XS3 

61  33 

I 

3157   j 

Mars 

E. 

85     9  50 

3133 

83  42  21 

3134 

82 

14  53 

3x36 

80  47 

27 

3x38 

Pollnx 

E. 

108  16  51 

3069 

106  48     4 

3072 

105 

^%  20 

3073 

103  50 

38 

3075 

20 

a  Aquilas 

W. 

74  31  33 

3799 

75  46  36 

3791 

77 

I  48 

3782 

78  17 

9 

3773 

Fomalhaut 

w. 

48  32     5 

3674 

49  49  20 

3649 

51 

7     2 

36fl6 

52  25 

8 

3604 

Aldebaran 

E. 

54  18  50 

3x80 

52  52  17 

S184 

51 

25  49 

3189 

49  59 

27 

3x9s 

Mars 

E. 

73  30  36 

3x41 

72     3  16 

3x41 

70 

35  56 

3X4X 

69     8 

36 

IMl 

Pollux 

E. 

96  27  32 

3080 

94  58  58 

3081 

93 

30  25 

3082 

92     I 

53 

3082 

ax 

a  Aquils 

W. 

84  35  34 

3747 

85  51  31 

3745 

87 

7  31 

3742 

88  23 

34 

3740 

Fomalhaut 

W. 

59     0  57 

3519 

60  21     0 

3506 

61 

41   18 

3493 

63     I 

50 

3480 

a  Pegasi 

W. 

36  51   17 

3608 

38     9  21 

359a 

39 

28     4 

3339 

40  47 

23 

3529 

Aldebaran 

E. 

42  49  28 

3230 

41  23  54 

3239 

39 

58  31 

3249 

38  33 

20 

3239 

Mars 

E. 

61  51  51 

3138 

60  24  27 

3x37 

58 

57     2 

3x36 

57  29 

36 

3134 

PoUux 

E. 

84  39  12 

3081 

83  10  39 

3060 

81 

42     5 

3079 

80  13 

30 

3078 

23 

Fomalhaut 

W. 

69  47  38 

3431 

71      9   20 

34M 

72 

31  la 

3414 

73  53 

13 

3407 

a  Pegasi 

W. 

47  31   19 

341S 

48  53  18 

3397 

50 

15  38 

3380 

51  38 

17 

3365 

Mars 

E. 

50  II  58 

3127 

48  44  21 

3x24 

47 

x6  41 

3x22 

45  48  58 

3x20 

Pollux 

E. 

72  50  15 

3072 

71   21  31 

3070 

69 

52  45 

3068 

68  23 

56 

3066 

1 

'  1 

Regulus 

E. 

109  44    0 

3060 

108   15     I 

3058 

106 

46     0 

3056 

105  16 

56 

3054 

XVL 
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GREENWICH  MEAN  TIME 


I  ^s 


14 


X5 


16 


17 


x8 


19 


20 


21 


22 


LUNAR  DISTANCES. 


Name  and  DircctiOD 
of  Object 


Sun  W. 

Venus  W. 

Saturn  W. 

Antares  W. 

a  Pegasi  £ . 

a  Arietis  £  . 

Venus  W. 

An  tares  W. 

a  Arietis  E  . 

Aldebaran  £  • 

Venus  W. 

Antares  W. 

a  Arietis  £  . 

Aldebaran  £ . 

Antares  W. 

a  Aquilae  W. 

a  Arietis  E  . 

Aldebaran  £ . 

Mars  £ . 

a  Aquilae  W. 

a  Arietis  £  . 

Aldebaran  £ . 

Mars  E  . 

a  Aquils  W. 

Fomalhant  W. 

Aldebaran  £ . 

Mars  £ . 

Pollux  £ . 

a  Aquilas  W. 

Fomalhaut  W. 

Aldebaran  E  . 

Mars  E  . 

Pollux  £ . 

a  Aquilz  W. 

Fomalhant  W. 

a  Pegasi  W. 

Aldebaran  £  . 

Mars  E  . 

Pollux  £ . 

Fomalhaut  W. 

a  Pejjasi  W. 

Mars  £  . 

Pollux  E . 

Rcgulus  E . 


Midnight. 


106  19  24 
80  27  37 
80  13  54 
60  8  47 
47  29  44 
88  o  40 

91  38  42 
72  36  28 

75  35  58 

107  22  4 

102  36  4 
84  50  17 
63  25  26 

95  20  47 

96  53  58 

50  33  54 

51  25  48 
83  28  58 

102  43  46 


P,L. 

of 

DiS. 


59 

39 
71 
91 


49 

34 

44 
o 


20 

44 
31 
12 


69  33  13 

43  28  24 

60  6  o 

79  20  3 

102  21  58 

79  32  37 

53  43  38 

48  33  12 

67  41  16 


3«77 
3271 
S878 
aSos 
3180 
aSaa 

3S70 
S896 

S914 
"974 

S447 
^965 
2987 
3037 

S014 

4«79 

3087 
3097 

3993 
3091 
31*7 
3«5 

3«44 
3R00 

3161 
3138 
3076 

37C8 

3585 
390Z 

3141 


XVh- 


107 

81 
81 
61 

4^ 
86 


46 

52 
46 

43 

3 
26 


I 
22 

41 
8 

II 
41 


93  I  33 

74  8  52 

74  3  57 

105  51  19 

103  57  27 

86  21  14 

61  54  57 

93  51  20 


98 

51 

49 
82 

lOI 


23 

41 

56 

o 

15 


53 
6 

29 

33 
33 


90  33 

21 

3082 

89  39 

39 

3739 

64  22 

36 

3470 

42     7 

15 

35M 

37     8 

21 

3«7« 

56     2 

8 

3133 

78  44 

54 

3078 

75  15 

22 

3400 

53     I 

13 

3351 

44  21 

13 

3x18 

66  55 

5 

3064 

103  47 

50 

305  i 

61  I  6 
38  6  24 
70  16  54 

89  32  33 

70  47  30 
44  43  26 
58  39  4 
77  52  40 
100  53  19 

80  48  12 

55  2  29 

47  7  4 
66  13  56 

89  4  49 

9"  55  45 
65  43  34 
43  27  37 

35  43  37 
54  34  38 
77  16  17 


76 

54 
42 

65 
102 


37 

24 

53 

26 

18 


P.L. 

of 

Diff. 


3191 

3184 
2891 
2818 
3113 
a835 

3381 
2905 
2924 
2982 

3455 
2973 
2994 
3044 

3019 
4231 
3049 
3052 
3101 

39^ 
3097 

3131 
3««7 

3832 

3765 
3166 

3139 

3078 

376a 

35» 
320S 

3140 

3082 

3737 

3459 

3478 
3286 

3132 
3076 


XV1II»». 


109  12  21 
83  16  52 
83    19    12 

63    17    13 

44  37   17 
84  52  58 

94  24  II 

75  41     4 
72  32     9 

104  20  44 

105  18  41 

87  52     I 
60  24  37 

92  22     2 

99  53  42 

52  49  3 

48  27  17 

80  32  14 

99  47  25 

62  13  16 

36  38  II 
68  49  22 

88  4  56 

72     I  59 

45  59     5 
57  12  14 

76  25  18 
99  24  42 

82     3  54 
56  21  40 

45  4»     4 
64  46  35 

87  36   17 


39 

3393 

zG 

3337 

25 

3"5 

II 

3061 

41 

3<\4J> 

P,  L. 

of 

Diff. 


3204 
3297 

«902 

1830 

3247 
2847 

3392 
2915 

*934 
2991 

3463 
2979 
3002 
3051 

3024 

4188 
3056 
3098 
3105 

3947 
3«03 

3135 
3129 

3830 
3731 
3170 
3140 

3078 

3757 
3549 
3314 
3140 
3082 


XXIh. 


no 

84 
84 
64 

43 

83 


38 
41 
51 
51 

12 

19 


25 

7 

28 

2 

4 
31 


95  46  37 

77  13  4 

71  o  33 

102  50  20 

106  39  46 

89  22  40 

58  54  27 

90  52  52 

loi  23  25 

53  57  40 

46  58  13 
79  4  2 

98  19  22 

63  25  48 
35  10  5 
67  21  55 
86  37  22 

73  16  40 

47  «5  19 
55  45  29 

74  57  57 
97  56     6 


92  11  53 

3737 

67     4  44 

3448 

44  48  26 

3454 

34   19     9 

3301 

53     7     7 

3130 

75  47  38 

3074 

78     0     4 

3386 

55  47  55 

3324 

41  25  34 

3113 

63  57  14 

3039 

100  49  28 

3045 

83 

57 
44 

63 

86 

93 

68 

46 
32 

51 
74 


«9 
41 
15 
19 
7 

28 
26 

9 

54 

39 
18 


41 
10 

12 

14 
45 

I 
6 

41 
59 
34 

57 


79  22  37 
57  II  39 

39  57  40 
62  28  14 

99  20  II 


P.  L. 

of 

Diff. 


3218 
33" 

«9«5 
2842 

3284 

2859 

3401 
2924 
«943 
«999 

3471 
9985 
3009 

3057 


4149 
3062 

3103 

3x10 


3110 
3140 
3131 

3809 
3701 

3175 
SI40 
3080 

3751 
3534 
3221 

3138 
3081 

8737 
3439 
3434 
3320 
3128 

3073 

3379 
3311 
3x10 
3056 
3043 


I 
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OCTOBER,  1896. 


XVII. 


GREENWICH  MEAN  TIME, 


LUNAR  DISTANCES. 


23 


24 


as 


26 


27 


28 


29 


30 


31 


Name  and  Direction 
of  Object 


Fomalhant  W. 

a  Pegasi  W. 

Pollux  E . 

Regulus  E . 

Jupiter  £  • 

Fomalhaut  W. 

a  Pegasi  W. 

a  Arietis  W. 

Pollux  E . 

Regulus  £ . 

Jupiter  E  . 

Fomalhaut  W. 

a  Pegasi  W. 

o  Arietis  W. 

Pollux  E  . 

Regulus  E . 

Jupiter  £ . 

a  Pegasi  W. 

a  Arietis  W. 

Regulus  £ . 

Jupiter  E  . 

Sum  £ . 

a  Pegasi  W. 

a  Arietis  W. 

Aldebaran  W. 

Regulus  £ . 

Jupiter  £ , 

Sun  £. 

a  Arietis  W. 

Aldebaran  W. 

JUPITBR  £  • 

Sun  £. 

a  Arietis  W. 

Aldebaran  W. 

Mars  W. 

Sun  £ . 


Noon. 


a  Arietis 

W. 

Aldebaran 

W. 

Mars 

W. 

Sun 

£. 

Aldebaran 

W. 

Mars 

W. 

Pollux 

W. 

Sun 

£. 

80  45  17 

58  35  38 

60  59  II 

97  50  51 
103  56  30 

91  50  22 

69  54  55 
26  29  59 

49  4  27 

85  53  25 

92  9  I 

X03  o  37 

81  25  48 

38  23  34 

37  4  37 

73  49  31 
80  15  o 

93  7  27 

50  30  39 

61  36  35 

68  II  53 

126  39  4 

105  o  I 

62  51  39 
32  6  33 
49  II  31 
55  56  35 

115  17  9 

75  29  9 

44  14  12 

43  25  48 

103  39  8 

88  26  17 

5^  53  I 

35  35  22 
91  41  42 

loi  46  7 

69  59  43 
48  52  31 
79  21  40 

83  33  51 
62  36  53 

40  49  6 

66  36  47 


P.L. 

of 

Diff. 


3373 
3300 
3053 

3039 
3x01 

» 

3334 
3420 

3089 
3026 
3006 
3066 

3307 
3X5« 
3002 
9991 

9939 
9018 

S085 
•924 

•896 

99S4 
3286 

3018 

a834 
3061 

•814 
•B71 
3193 

2730 
S8S5 
9770 
306X 

aSio 
969^ 
t639 
•993 

•480 

SS4I 

2487 

tfii 

1396 
9341 
a352 
9667 


II  Ih. 


82  8     4 

59  59  50 

59  30  4 
96  21  27 

102  28  21 

93  13  54 

71  20  41 

27  58  22 

47  34  46 

84  23  20 
90  40  10 

104  24  40 
82  52  55 

39  53  44 

35  34  13 

72  18  27 

78  45  10 

94  35  55 
52     2  28 

60  4  II 
66  40  42 

125  14  36 

106  29  52 
64  25  23 
33  35  30 
47  37  21 
54  23  39 

"3  50  51 

77     5     9 

45  47  29 

41  50  41 

102  10  35 

90  4  58 
58  29  51 

37  13  33 
90  10  29 

103  27  49 

71  39  59 
50  34  3 
77  47  27 

85  17  31 
64  21  53 

42  33  50 
64  59  23 


p.  L. 

of 

Diflf. 


3368 
3268 
3031 
3035 
3096 

3330 

321X 

3077 
3092 

3001 

3061 

3306 
3x43 
9992 
2987 

2953 
30ZX 

3077 
2919 
9887 

9944 
3«75 

5009 

2892 
3031 

2803 
2860 

3x79 

97x6 

•834 
9756 

3066 

S994 
9673 
96x4 
993s 

3463 
9539 
946B 
2793 

4379 
1323 
2333 
2649 


VIb. 


83  30  57 
61  24  15 
58  o  54 

94  51  58 
loi  o  7 

94  37  31 

72  46  37 
29  27  o 

46  5  I 
82  53  8 
89  II  13 

105  48  45 

84  20  12 
41  24  7 

34  3  44 
70  47  15 

77  15  " 

96  4  33 
53  34  31 
58  31  35 
65  9  19 
123  49  55 

107  59  54 

65  59  22 

35  5     4 

46  2  57 
52  50  29 

112  24  17 

78  41  28 

47  21  13 
40  15  16 

100  41  44 

91  44  1 
60     7     7 

38  52     9 

88  38  55 

105     9  54 

73  20  41 
52  16  I 
76  12  50 

87     I  36 

66  7  19 

44  19  2 
63  21  35 


P.  L. 

of 

Diff. 


S9fo 

3978 

3047 
303a 
3093 

33*6 
3*03 
3065 

30x8 


3056 

3x35 
9989 

9983 

9945 

3004 

306B 


9877 

9935 
3965 

3001 
9810 
3009 

9791 
2848 
3166 

97"^ 

«Bl9 

«743 
3091 

t579 
9634 
9396 
99x8 

9446 
9304 
9490 
«775 

9369 

930^ 
2315 
9639 


IXh- 


84  53  57 

62  48  52 

56  31  40 
93  22  25 
99  31  49 

96  I  12 

74  12  43 

30  55  53 

44  35  " 
81  22  50 

87  42  9 

107  12  52 

85  47  39 
42  54  42 
32  33  10 

69  15  53 

75  45  3 

97  33  22 

55  6  47 

56  58  47 

63  37  44 
122  25  2 

109  30  6 

67  33  37 
36  35  14 
44  28  17 

51  17  3 
no  57  27 

80  18  6 
48  55  25 
38  39  33 
99  12  34 

93  23  25 

61  44  49 

40  3'  10 
87  6  59 


88  46  6 
67  53  10 
46  4  40 
61  43  23 


P.  L. 

of 
Diff. 


106  52  23 

H*» 

75     I  49 

•486 

53  58  25 

9439 

74  37  49 

9757 

S3S7 
39^ 

3099 


33» 

3x9s 
9054 


9030 


3196 

9973 
9978 
9938 

9997 


9993 

«993 
•797 
9974 
•779 
9835 
9x93 


9094 


9635 

•977 


9349 

■tBD 


96X5 


I 

J 


XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

« 

• 

^4 

P.  L. 

P.L. 

P.L. 

P.L. 

og 

Name  and  Direction    1 

Midnight 

of 

xv»>- 

of 

XVIII»^ 

of 

XXIJi. 

of 

Q 

of  Object 

s^ 

Diff. 

Diif. 

Diff. 

Diff. 

•         *         w 

•              *              N 

•        *        » 

•                  m 

23 

Fomalhaut 

W. 

86  17     3 

S3SI 

87  40  15 

3S47 

89    3  32 

9343 

90  26  54 

9998 

a  Pegasi 

W. 

64  13  42 

3158 

65  38  43 

SH7 

67    3  56 

3238 

68  29  20 

9^^9 

Pollux 

E. 

55     2  22 

ynx 

53  33     0 

S037 

52    3  33 

3034 

50  34     2 

3090 

Regulua 

E. 

91  52  48 

3025 

90  23     6 

3020 

88  53  18 

90x5 

87  23  24 

301X 

Jupiter 

E. 

98     3  26 

SoSS 

96  34  58 

3081 

95     6  25 

3076 

93  37  46 

307X 

24 

Fomalhaut 

W. 

97  24  58 

S3I9 

98  48  48 

3316 

100  12  41 

33x3 

xox  36  37 

99x0 

0  Pegasi 

W. 

75  39     0 

3185 

77     5  27 

3177 

78  32     4 

3x66 

79  58  5x 

3x60 

a  Arietis 

W. 

32  24  59 

yH3 

33  54  18 

303a 

35  23  51 

3on 

36  53  36 

30x2 

Pollux 

E. 

43     5  15 

9009 

41  35  14 

9005 

40     5     7 

3001 

38  34  55 

•996 

Regulus 

E. 

79  52  25 

•98s 

78  21  53 

•978 

76  51  13 

•973 

75  20  26 

•966 

JUPITEK 

E. 

86  12  58 

sou 

84  43  40 

9039 

83  14  15 

3039 

8x  44  42 

9099 

25 

Fomalhaut 

W. 

108  37     I 

S30X 

no     1   XI 

3300 

1x1  25  22 

3300 

XX2  49  33 

3900 

a  Pegasi 

W. 

87  15  X7 

5119 

88  43     4 

3110 

90  II     2 

3102 

9X  39     9 

9093 

a  Arietis 

W. 

44  25  29 

<963 

45  56  28 

•954 

47  27  39 

•943 

48  59     3 

•934 

Pollux 

E. 

31     2  30 

a975 

29  31  46 

•971 

28     0  57 

•9«8 

26  30    4 

•969 

Regulus 

E. 

67    44    22 

9930 

66  12  41 

•922 

64  40  50 

9913 

63     8  48 

•90s 

Jupiter 

E. 

74  14  46 

S989 

72  44  19 

■980 

71  X3  41 

•97* 

69  42  53 

•962 

26 

a  Pegasi 

W. 

99     2  21 

905a 

100  31  30 

yH3 

102    0  50 

9094 

X03  30  20 

902S 

a  Arietis 

W. 

56  39  16 

tfSD 

58  12     0 

1869 

59  44  58 

•838 

61    18    IX 

2A46 

Regulus 

E. 

55  25  47 

«858 

53  52  34 

1847 

52  19     7 

•636 

50  45  26 

282s 

Jupiter 

E. 

62     5  57 

•913 

60  33  57 

•904 

59     X  43 

•894 

57  29  16 

2883 

Sun 

E. 

120  59  55 

3943 

"9  34  35 

3a30 

Z18     9     I 

3217 

116  43  12 

9»9 

27 

a  Pegasi 

W. 

111     0  27 

«98S 

ZX2  30  59 

•977 

114     I  40 

•969 

XX5  32  3x 

•963 

a  Arietis 

W. 

69     8     9 

%/^ 

70  42  58 

•771 

72  18     4 

•758 

73  53  27 

•744 

Aldebaran 

W. 

38     5  59 

•949 

39  37  16 

•9*4 

41     9     5 

•900 

42  41  24 

•877 

Regulus 

E. 

42  53  22 

ST^ 

41  18  10 

•754 

39  42  42 

•741 

38     6  56 

•7^8 

Jupiter 

E. 

49  43  21 

*a3 

48     9  23 

tfzo 

46  35     8 

■798 

45    0  37 

•784 

Sun 

E. 

109  30  21 

3138 

108     2  58 

3ia5 

106  35  19 

3110 

X05     7  22 

9096 

28 

a  Arietis 

W. 

81  55     4 

«67t 

83  32  21 

•657 

85     9  59 

•6(9 

86  47  57 

2626 

Aldebaran 

W. 

50  30     3 

•77* 

52     5     8 

•752 

53  40  39 

•73a 

55  16  37 

2712 

Jupiter 

E. 

37     3  31 

VH 

35  27  10 

tTOO 

33  50  30 

•68s 

32  13  30 

•670 

Sun 

E. 

97  43     4 

3018 

96  13  14 

9002 

94  43     4 

•985 

93  X2  33 

•969 

29 

a  Arietis 

W. 

95     3  " 

S346 

96  43  21 

•530 

98  23  53 

2513 

xoo    4  48 

•496 

Aldebaran 

W. 

63  22  56 

S6x6 

65     I  29 

«S97 

66  40  28 

•578 

68  19  53 

9360 

Mars 

W. 

42  10  36 

•SS9 

43  50  27 

•541 

45  30  43 

•589 

47  XX  24 

•904 

Sun 

E. 

85  34  41 

iB83 

84     2     0 

•86s 

82  28  56 

•848 

80  55  30 

•8^9 

30 

a  Arietis 

W. 

108  35  16 

a«i3 

no  18  33 

•396 

1X2     2  13 

n8o 

X13  46  17 

•363 

Aldebaran 

W. 

76  43  22 

Ufi7 

78  25  21 

•449 

80     7  46 

•43X 

81  50  36 

•4'4 

Mars 

W. 

55  41   14 

1414 

57  24  29 

•195 

59     8  IX 

•377 

60  52  19 

•359 

Sun 

E. 

73     2  25 

t738 

71  26  36 

•7M 

69  50  24 

«7oa 

68  13  47 

•685 

31 

Aldebaran 

W. 

90  31     0 

«39B 

92  16  18 

•313 

94     X  59 

••97 

95  48     3 

«8x 

Mars 

W. 

69  39  27 

ta7i 

71  26     9 

••53 

73  X3  X7 

••37 

75    0  50 

2290 

Polloz 

W. 

47  50  45 

«t79 

49  37  16 

m6s 

5X  24  12 

••45 

53  XX  33 

«228 

Sun 

E. 

60    4  48 

SSO8 

58  25  50 

•581 

56  46  29 

•964 

55    6  45 

•948 

182 


NOVEMBER,  1896. 


AT  GREENWICH  APPARENT  NOON. 


I 

I 


SC/N. 

Mon. 

Tues. 

Wei 
Thur. 
Frid. 

Sat. 

SC/N. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SC/J^. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 


S 


Q 


Z 
2 

3 

4 

S 
6 

7 
8 


o 
I 

2 

3 

4 
5 

6 

7 
8 


19 

20 

21 


THE  SUN'S 


Apparent 
Right  AscensioxL 


SC/N.     22 

Mon.     23 
Tues.     24 


Wed.  25 

Thur.  26 

Frid.  27 

Sat.  '  28 

SC/N,  29 

Mon.  30 

Tues.  31 


h 

4 


m 

a8 


■ 
42.14 

4  32  38.35 
4  36  3538 


4  40  3325 
4  44  3196 
4  48  31-50 

4  52  31.88 

4  56  3310 

5  o  35.15 

5  4  38.05 
5  8  41.78 
5  "  46.34 

5  16  51.73 
5  20  57.95 
5  25  5-OI 

5  29  12.88 

5  33  21.58 
5  37  31.10 

5  41  4^-44 
5  45  52.59 
5  50  4-54 

5  54  17-30 

5  58  30-85 

6  2  45.18 


Diftfor 
X  Hoar. 


6 
6 
6 


7 
II 

15 


a29 
16.16 

32,78 


6  19  50.12 
6  24  8.18 
6  28  26.93 


16  32  46.35 


■ 
9.825 

9.859 
9.894 

9.929 

9.963 
9.998 

Z0.034 
Z0.069 
10.103 

10.138 
X0.173 
Z0.207 

Z0.242 
10. 277 
Z0.311 

X0.345 
10. 380 

10.414 

10.448 
Z0.482 

10.515 

10.548 
10.581 
Z0.6I3 

10.645 

19.677 

10.708 
10.738 

10.767 

X0.795 

10.823 


Apparent 
DeclinatioiL 


S.I4  41  26.8 

5  o  23.8 
5  19  6.2 

5  37  33-4 

5  55  45-2 

6  13  40.9 

6  31  20.3 

6  48  43.0 

7  548.4 

7  22  36.2 

7  39  5-9 

7  55  17.3 

8  II  9.8 
8  26  43.2 
8  41  57.0 

8  56  50.9 

9  II  24.5 

9  25  37-4 

9  39  29- 3 

9  52  59-8 

20  6  8.6 

20  18  55.4 
20  31  19.7 

20  43  21.3 

-20  54  59-7 

21  6  14.7 

ai  17   6.0 

21  27  33.1 

21  37  35-8 
21  47  13.8 


Dlff.for 
X  Hoar. 


-47.67 

47-07 
46.45 

-45.81 

45.15 
44.48 

-43.79 
43.08 

42.36 

-41.62 
40.86 
40.08 

-39-29 
38.48 

37-66 

-36.82 

35-97 
35.10 

-34.22 

33.32 
32.41 

-31.48 

30.54 
29.58 

-28.61 
27.63 
26.63 

—25.62 
24.60 
23.56 


S.2I  56  26.8  I  -22.51 


Seml- 
diamoter. 


16 
16 
16 

16 
16 
16 

16 
16 
16 

16 
16 
16 

16 
16 

z6 

16 
16 
16 

16 
16 
16 

16 
16 
16 

16 
16 
16 

16 
16 
16 


9-93 
0.17 

0.41 

0.65 
0.89 
1.13 

1.36 
1.60 
1.83 

a.o6 
2.29 
2.52 

2.74 
2.96 
3.18 

3-39 
3.60 

3.80 

4.00 
4.19 
4.38 

4*57 

4-75 
4.92 

509 
5.26 
5.42 

5-57 
5.7a 
587 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian^ 


16    16.02 


67.03 
67.14 
67.26 

67.38 
67.50 
67.61 

67.73 
67.85 

67.97 
68.09 

68.21 
68.33 

68.45 
68.57 
68.68 

68.80 
68.91 
69.03 

69.14 
69.25 
69.36 

69-47 
69.58 

69.68 

69.78 
69.88 
69.98 

70.08 
70.17 
70.25 

70.34 


Equation  of 

Time, 

to  be 

Sabtracted 

from 

Apparent 

Time. 


m        s 

6  20.14 
6  20.49 
6  20.01 


18.70 
16.56 

6  13.58 


6 

6 


4 
4 


3 

3 


2 
2 
2 

I 
I 
o 


9.77 

5-12 


5  59-63 

5  53-31 

5  46.16 

5  38.17 

5  29.36 

5  19-72 

5  9-25 


57.96 
45.86 

4  32.93 


19.19 

4.64 
3  49.28 


33-13 
16.18 

58.45 

39-95 
20.69 

0.69 

39-96 
18.52 

56.38 


10  33.58 


Diff.for 
X  Hoar. 


■ 
0.032 

0.003 

0.037 

0.072 
a  107 
0.141 

a  176 
0.21  z 
a246 

0.281 
a3i6 
0.350 

0.384 
0.419 

0.453 

<M87 
0.52a 
0.556 

0.590 
0.623 
0.657 

0.690 
0.723 

0.755 

0.787 
0.818 
0.849 

0.879 
0.908 
0.936 

0.963 


Not*.— The  mean  time  of  semidiameter  passing  mej  be  found  by  aubtraetinf  (^.19  firom  ttie  sidereal  dmflk 

The  sign  —  prefixed  to  the  boarlj  change  of  declination  indicates  that  eooth  declinetions  are  inereeiii^ 
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AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

t 

i 

1 

1 

• 

Eqaation  of 

Time, 

to  be 

Added  te 

MeanTimek 

Dlff.for 
I  Hoar. 

Sidereal 

Time, 

or 

RJf bt  Aacenaioo 

of 

Mean  Sob. 

Appannt 

X>iff.for 
X  Hoar. 

Apparent 
Declination. 

Diff.for 
X  Hoar. 

SUN. 

Mon. 

Tues. 

Z 
2 

3 

h     m        ■ 
14  28   44.82 

14   32   41.03 

14  36  38.08 

• 
9.825 

9.860 

9.894 

•       »        »• 
S.I4   41    39.8 
15      0   36.6 
15    19    18.8 

-47.66 
47.06 
4?.44 

m        ■ 
16   20.14 

16   20.49 

16   20.00 

■ 
ao3x 

0.003 

0.038 

h      m        8 
14  45      4.96 

14  49      1.52 

14  52   58.08 

Wed. 
Thur. 
Frid. 

4 

5 
6 

14  40   35.95 
14  44   34.66 

14  48    34.20 

9.929 

9.964 
9.998 

15  37  45.8 

15  55  57.4 

16  13  52.9 

-45.81 
45.16 

44.48 

16    18.68 
16    16.53 
16    13.54 

0.072 
a  107 
a  142 

14  56   54.63 

15  0  51.19 

IS    4  47.74 

Sat 

SUN. 

Mon. 

7 

8 

9 

14   52    34.58 
14   56   35.80 

IS    0  37.84 

10.033 
iao68 

10.X03 

16  31  32.1 

16  48  54.5 

17  5  59.6 

-43.78 
43.07 
42.35 

16      9.72 
16      5.06 

15   59.57 

0.177 
0.2x2 

0.246 

15    8  44.30 
15  12  40.86 
15  16  37.41 

Tues. 
Wed. 
Thur. 

lO 

II 

12 

15    4  40-73 
15     8  44.45 
15  12  49.00 

XO.Z38 
X0.172 
ZO.207 

17  22  47.2 
17  39  16.6 

17  55  27.7 

-4X.60 
40.84 
40.07 

15   53.23 
15   46.07 

15    38.08 

0.28X 
a3x6 
0.350 

15  20  33.97 
15  24  30.52 
15  28  27.08 

Frid. 

Sat 

SUN. 

13 
15 

15  16  54.38 
15  21     0.58 

15  25     7.61 

ia24X 
ia276 
X0.3X0 

18  II  20.0 
18  26  53.0 
18  42    6.5 

-39.28 

38.47 
37-65 

15   29.26 
15    19.62 

15    9-H 

0.385 
0.4x9 
0.454 

15  32  23.64 
15  36  20.20 
15  40  16.75 

Mon. 
Tues. 
Wed. 

i6 

17 
i8 

15  29  15.47 
15  33  24.14 

X5  37  33-63 

10.344 
X0.378 

X0.412 

18  57    0.0 

19  11  33.3 

19  25  45.9 

-36.81 

35.95 
35-09 

14  57.84 
14  45-73 
14  32.79 

a488 
a522 
0.556 

15  44  13.31 
15  48    9.86 

15  52     6.42 

Thur. 

Frid. 

Sat 

19 

20 
21 

15  41  43.94 

15  45  55.05 
15  50    6.96 

10.446 
X0.480 
10.5x3 

19  39  37-4 

19  53     7.6 

20  6  16.1 

-34.«i 
3331 
32.39 

14  19.04 
14    4.49 

13  49.13 

0.590 
a623 
0.657 

15  56    2.98 

15  59  59.54 

16  3  56.09 

SUN. 

Mon. 

Tues. 

22 

23 
24 

15  54  19.68 

15  58  33.19 

16  2  47.48 

10.546 

10.579 
X0.61Z 

20  19     2.5 
20  31  26.4 
20  43  27.6 

-31-47 
30.53 
29.57 

13  32.97 
13  16.02 
12  58.29 

0.690 

0.723 
0.755 

16    7  52.65 
16  II  49.21 
16  15  45.77 

Wed. 
Thur. 
Frid. 

25 
26 

27 

16    7     2.54 
16  II   18.36 
16  15  34.92 

10.643 
X0.675 
10.705 

20  55     5-7 

21  6  20.4 

21  17  11.3 

-28.60 
27*62 
26.62 

12  39.78 
12  20.53 
12    0.52 

0.787 
0.8x8 
a849 

16  19  42.3a 
16  23  38.88 
16  27  35.44 

Sat 

SUN. 

Mon. 

28 
29 
30 

i6  19  52.21 
16  24  10.21 
16  28  28.90 

10.735 
X0.764 

10.793 

21  27  38.1 
21  37  40.4 
21  47  18.1 

-«5.6i 

24.59 
23.55 

"  39.79 
II  18.35 

10  56.21 

0.879 
0.908 

0.936 

16  31  32.00 
16  35  28.56 
16  39  25.11 

Tues. 

31 

16  32  48.26 

X0.820 

S.21  56  30.7 

-22.50 

10  33.41 

0.963 

16  43  az.67 

T 

he  ti| 
inert 

tnidiunater  for  rneaj 
(n  —  prefixed  te  th 
taainK. 

a  noon  may 
e  hourly  ch 

be  assomed  the  earn 
uice  of  declination  i 

e  aa  that  fox 
ndicates  th) 

'  apparent  noon 
Bt  sooth  declin 

adona  are 

Diff.  for  X  Hov. 
(TabtollL) 
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m. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

i 

1 

1 

1 
1 

1 

Logarithm 

of  the 

Radiat  Vector 

of  the 

Barth. 

Diff-for 
X  Hoar. 

MeanTlmo 

of 

Sidereal  Nooa 

TRUB  LONGITUDE. 

Di£«or 
xHoor. 

LATTTUDB. 

A 

V 

I 

a 
3 

306 
307 
308 

219  35  48.4 

220  35  57.0 

221  36    7.6 

»          m 

34  56.8 

35  5-3 
35  »5.7 

m 

X50-3I 
150.40 

150.48 

m 
—  0.25 
0.36 

0-4S 

9.9964357 
9.9963272 

9.9962194 

-45-3 
45.0 
44.8 

h     m        • 

9  13  24.12 
9    9  28.22 

9    5  32.31 

4 

5 

6 

309 
310 
311 

222  36  20.2 

223  36  34.6 

224  36  50.8 

35  28.a 
35  42.4 
35  58.5 

150.56 
150.64 
150.71 

—  0.50 
0.52 
0.52 

9.996x121 
9.9960053 
9.9958990 

-44.6 

44-4 
44.2 

9     z  36.40 

8  57  40.49 
8  53  44-58 

7 
8 

9 

31a 
313 
314 

225  37    8.6 

226  37  28.2 

227  37  49.2 

36  16. 1 
36  35-6 
36  56.4 

150.78 
150.85 
150.91 

—  0.48 
0.42 

0-33 

9-9957934 
9.9956883 

9-9955840 

-43.9 
43.6 

43.2 

8  49  48.67 

8  45  52.76 
8  41  56.85 

lO 

II 

12 

315 
316 

317 

228  38  1 1.8 

239  38  35-7 
230  39     I.O 

37  18.9 

37  42.6 

38  7.7 

150.97 
1 52. 02 
151.08 

—  0.23 

—  0.11 
+  0.02 

9.9954807 

9-9953785 
9-9952774 

-42.8 
42.4 
41.9 

8  38    0.94 

8  34     5-03 
8  30    9.XX 

13 
»4 
15 

3X8 

319 
320 

231  39  27.6 

232  39  55-6 

233  40  24.9 

38  34-2 

39  2.0 

39  3I-2 

151.14 
151.20 

+  0.16 
0.28 
0.38 

9.9951776 

9-9950793 
9.9949828 

-41.3 
40.6 

39.9 

8  26  13.20 
8  22  17.29 
8  x8  21.38 

i6 

17 
i8 

321 
32a 

323 

234  40  55-4 

235  41  27.3 

236  42     0.5 

40     1.5 

40  33.2 

41  6.3 

151.30 
151.36 
151.41 

+  0.48 

0.55 
0-59 

9.9948880 

9-9947952 
9.9947043 

-39.1 

38.3 
37.4 

8  X4  25.47 
8  10  29.56 
8    6  33.65 

19 

20 
21 

324 

325 
326 

237  42  35.2 

238  43  1 1.2 

^39  43  4^-7 

41  40.8 

42  16.7 

42  54-0 

151.47 
151.53 
151.59 

+  0.60 
0.58 

0-53 

9.9946157 
9-9945292 
9-9944449 

-36.5 
35.6 

34.6 

8    2  37.74 
7  58  41-83 
7  54  45-91 

22 
23 

24 

327 
328 

329 

240  44  27.5 

241  45     8.1 

242  45  50.0 

43  32.6 

44  130 
44  54-8 

151.65 
151.72 

151.78 

+  0.44 

0.34 
0.22 

9.9943630 
9.9942833 

9.9942057 

-33-7 
32.8 

31.9 

7  50  50.00 

7  46  54-09 
7  42  58.18 

25 
26 

27 

330 
331 
332 

243  46  33.7 

244  47  18.7 

245  48    5-4 

45  38.3 

46  23.1 

47  9-6 

151.85 
151.91 
151.98 

+  aio 

—  0.04 

0.18 

9.9941303 
9.9940569 

9-9939854 

-31.0 
3a  2 

29.4 

7  39    2.27 
7  35    6.36 
7  31  10.44 

28 
29 

30 

333 
334 
335 

246  48  53-5 

247  49  43.1 

248  50  34.3 

47  57-5 

48  47.0 

49  38.0 

152.04 
152.10 
152.16 

—  0.30 
0.41 

0.50 

9-9939158 
9-9938479 
9.9937815 

-28.7 
28.0 

27.3 

7  27  14-53 
7  23  18.62 

7  19  22.71 

3» 

336 

249  51  27.0 

50  30.5 

152.2s 

—  0.56 

9.9937168 

-26.6 

7  15  26.80 

■«ti 

1^— Thei 
eqa 

lomben  in  eolumn  A  < 
inoi  of  jAanmry  i^a 

MRMpond  10 1 

lMti««aqtti 

noz  of  tho  dAto;  ia  column  A'  to 

the  mean 

DiS.  for  X  Hoei^ 

— 9^.8a96w 
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GREENWICH  MEAN  TIME. 


4 
% 

6 


s 


THE  MOON'S 


SEMIDIAMBTBIL 


HORIZONTAL  PARALLAX. 


UPPER  TRANSIT. 


AGS. 


Noon. 


Midnight 


Noon. 


I  l6  20.2 

2  i6  32.1 

3  16  40.6 

4  16  44-4 

5  x6  42.8 

6  16  35.9 

7  16  24.6 

8  16  10.3 

9  15  54-6 

10  15  38.8 

11  15  24.3 

12  15  11.6 

14  14  53-5 

X5  14  4«-3 

16  14  45.4 

17  14  44.7 

18  14  45.7 

19  14  48.3 

20  14  52.2 

21  14  57.3 

22  IS  3.4 

23  IS  10.4 

24  15  18.5 

25  15  27.7 

26  15  37.7 

27  15  48.7 

28  16  0.1 

29  16  II. 3 

30  16  21.3 

31  16  29.2 


16  26.5 
16  36.9 
16  43.1 

16  44.2 
16  39.9 
16  30.7 

16  17.7 
16  2.5 
15  46.6 

IS  31-3 
15  17.6 

15  6.1 

14  571 
14  50.6 
14  46.6 

14  44.8 

14  450 
14  46.9 

14  50.1 

14  54-6 

15  0.2 

15  6.8 
15  14.3 
15  23.0 

15  32.6 
15  43-1 

15  54-3 

16  5.7 
16  16.5 
16  25.6 

16  32.0 


59  509 

60  34.7 

61  5.8 

61  19.6 
61  13.7 
60  48.4 

60  7.0 

59  14-5 
58  16.7 

57  X8.9 
56  25.4 

55  38.9 

55  II 
54  32.6 

54  13-4 


Diff.for 
X  Hour. 


54 

54 
54 


2.8 
0.0 

3-9 


54  1 3-5 
54  27.9 

54  46.4 

55  8.7 

55  34-6 

56  4-3 

56  37.8 

57  14-9 

57  55.1 

58  36.9 

59  18.0 

59  55-0 

60  24.0 


+2.01 
1.59 
0.95 

40.17 

-0.66 

1.4X 

-X.99 
2.33 

*-43 

^.34 

a.xo 
1.76 

-X.38 
0.99 
0.62 

-0.28 

+0.03 

a  29 

■fo.50 
0.69 
0.85 

+X.00 
X.16 
X.32 

-H.47 
X.62 

X.72 

+X.74 
x.6s 
X.40 

40.98 


Midnight 


60    14.0 

60  52.1 

61  15.0 

61  I9.I 
61  3.3 
60   29.4 

59  41-7 
58  45-9 
57  47-5 

56  514 
56     I.I 

55  18.8 

54  45-7 
54  21-9 
54    7-1 


Diff.  for 

X  Hoar. 


Meridian  of 
Greenwich. 


Diff.  for 
I  Hour. 


54 

54 
54 


as 
1.2 
8.1 


54  20.1 
54  36.6 

54  57-1 

55  21.2 

55  49-0 

56  20.6 

56  55.9 

57  34-7 

58  15-9 

58  57.7 

59  37-3 

60  10.8 

60  34.2 


+1.83 

X.30 

40.58 

-0.25 
X.05 

1-73 

-2.X9 

2.41 
2.4X 

-«.23 
X.94 
X.58 

— X.X9 
0.80 

0-44 

-O.X2 

40.16 

a40 

40.60 
0.77 

0.93 

4x.o8 
X.24 
x.40 

4-1.55 
X.68 

x-74 

+X.7X 
1-54 

X.2X 
4O.7X 


h        m 

21  2.8 

21  54-3 

22  49.1 

23  47-9 
6 

0  503 

1  54-7 

2  58.1 

3  57.7 


4 

5 
6 


52.2 

41-5 
26.4 


7 

8.a 

7 

483 

8 

37.6 

9 

7-5 

9 

48.9 

10 

32.6 

I  19.3 

2  9.0 

3  1.2 


3 

4 
5 


7 
8 


54.8 

48.3 
40.6 

30.9 

19.4 

6.8 


8  S4-0 

9  42.5 

20  33.7 

21  28.9 


2.XO 
2.21 
2.36 

2-53 

2.66 

2.68 

a.58 
2.38 

2.16 
X.96 
X.80 

X.70 
X.65 
1.64 

X.69 

1-77 
X.88 

2.0X 

2.X3 

a.2x 
2.24 

2.2X 
2.X4 

2.06 

X.99 

x.96 

x.99 

2.07 

2.2X 
a.39 


Noon. 


d 
25.6 
26.6 
27.6 

28.6 
0.2 
1.2 

2.2 
3.2 
4-2 

5-2 
6.2 

7.2 

8.2 

9.2 

X0.2 

IX.2 
12.2 
X3.2 

X4.2 
15.2 

x6.2 
17.2 

X8.2 

19.2 
20.2 

21.2 
22.2 

23.2 
24.2 

2S.a 
26.2 
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V. 


GREENWICH 

MEAN  TIME. 

THE  MOON'S 

RIGHT 

ASCENSION  AND  DECLINATION. 

1 

Jloar. 

Right 

Diff.for 

Declination. 

Diff.for 

Hoar. 

Right 

DIff.for 

Daclination. 

DiiLfar 

Atcenflion. 

z  Minote. 

1  Minute. 

Ascenaion. 

1  Minute. 

iMinnta. 

S 

JUNDA^ 

V  I. 

TUESDAY  3. 

h    m 

• 

• 

• 

1         m 

m 

h    m       a 

a 

• 

* 

m 

O 

"      5 

48.24 

t.X440 

N.  3 

29    34.4 

16-597 

0 

12   51  46.41 

«.3P33 

S.IO 

0      0.9 

16.430 

I 

II      7 

56.92 

a.i45S 

3 

12    57.4 

X6.635 

I 

12  54     4.77 

a. 3086 

10 

16   25.2 

X6.378 

2 

II    lO 

5.68 

2.1467 

2 

56    18.2 

x6.670 

2 

12   56   23.45 

a.3X40 

10 

32   46.3 

ifi.3a4 

3 

II    12 

14.52 

s.i48a 

2 

39  37.0 

16.704 

3 

12   58   42.45 

a.sx94 

10 

49     4.1 

x^a66 

4 

II   14 

23.46 

S.Z498 

2 

22  53.8 

X6.737 

4 

13      I       1.78 

3.3349 

II 

5  18.5 

X6.2XX 

5 
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37  X3.32 

3.0950 

0  51 

49.89 

3.0791 

iN.ii   19 

II. I 

14. 348 

24 

II 

39  19-10 

3. 0976 

S.  I     7 

Hour. 


RiffliC 


Diftfor 
iliinato. 


DocUoatJoa 


Diilfor 
I  Minate. 


FRIDAY  27. 


o 

z 

2 

3 

4 

5 
6 

7 
8 

9 
zo 

II 

12 

X3 

X4 

15 
16 

X7 
18 

X9 

20 

21 

22 
23 


h 

9 
zo 

10 

10 

10 

10 

zo 

zo 

zo 

10 

10 

10 

10 

zo 

10 

zo 

10 

10 
10 
10 

10 

10 
10 
zo 


59 
z 

3 
6 

8 

zo 

12 

X4 
z6 

18 

20 

22 

24 

26 

28 
30 
32 

35 
37 
39 
41 
43 
45 
47 


• 

1 

•      ' 

m 

• 

49.89 

1.0791 

N.zi  19 

II. I 

X4.34B 

54.60 

1.0777 

XI     4 

48.2 

14.4x6 

59.22 

1.0764 

zo  50 

21.2 

X4.484 

3.76 

1.0751 

xo  35 

50.1 

14.550 

8.23 

1.0738 

zo   21 

15.2 

14.6x4 

Z2.62 

3.0736 

ZO    6 

36.5 

14.^ 

X6.94 

3.07x5 

9  51 

54.0 

X4.739 

21.20 

1.0705 

9  37 

7.8 

X4.80K 

25.40 

3.0696 

9  22 

17.9 

14.86s 

29-55 

S.0687 

9     7 

24.4 

X4.9SX 

33.65 

3.0679 

8  52 

27.4 

X4.979 

37-70 

1.0671 

8  37 

26.9 

15.036 

41.71 

3.0665 

8  22 

23.1 

X5.09X 

45.68 

3.0659 

8     7 

16.0 

15.146 

49.62 

3.0655 

7  52 

5.6 

X5.300 

53.54 

3.0651 

7  36 

52.0 

15.353 

57-43 

3.0647 

7  21 

35.3 

15.903 

1.30 

3.0644 

7     6 

15.6 

X5.353 

5.Z6 

3.0643 

6  50 

52.9 

X5.4M 

9.0Z 

1.0643 

635 

27.3 

X5.45X 

Z2.86 

3.0641 

6  19 

58.8 

15.498 

Z6.70 

3.0640 

6     4 

27.6 

XS.54S 

20.54 

1.0641 

5  48 

53.7 

X5.5^ 

24.40 

1.0645 

N.  5  33 

17.2 

X5-690 

SATURDAY  28. 


38.  z 

56.5 
Z2.5 

26.2 

37.7 
46.9 

54.0 

59.x 
2.2 

3.4 
2.8 

0.4 

56.4 

50.8 

43.7 
35.2 

25.3 
Z4.2 

1-9 

48.5 
26.0 

41.4 

57.7 
14.7 
32.4 


15.671 
X5.713 

X5.75« 
15.790 
15.837 
15.864 
15.896 
I5.991 
(S.964 

15*995 

16.OS5 

16.053 
16.080 
i6.xo6 
16.190 
16.153 
16.17s 
16.195 
16.114 
16.331 


16.177 


XII. 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT 

• 

ASCENSION  AND  DECLINATION. 

Hottr. 

WKht 

Diff.  for 

Declination. 

Diff.  for 

Hoar. 

RlRbt 

Diff.  for 

Declination. 

Diff.  for 

Ascension. 

X  Minute. 

I  Mlnate. 

Ascenaion. 

1  Minute. 

I  Minute. 

s 

UNDAl 

f  29. 

TUESDAY,  DECEMBER  x. 

h     m        s 

■ 

•       #        » 

m 

h    m       a       1     a                 •       »       « 

O 

1 

11   39    KJ.IO 
II    41    25.03 

a. 0976 
3.X001 

S.   I     7  32.4 
I  23  50.7 

X6.300 
X6.310 

0      13  24  27.67  1    3.3156    S.13   52  38.5        14.915 

2 

II   43  31. II 

2.X027 

I  40    9.6 

16.3x8 

3 

»i  45  37-35 

a.  1054 

I  56  28.9 

16. 3*4 

4 

II  47  43.76 

a.1081 

2  12  48.5 

16.329 

5 

11  49  50-33 

a.xxo9 

2  29     8.4 

16.333 

6 

II   51   57.07 

a.xi3S 

2  45  28.5 

16.336 

7 

"  54     3-99 

a.xi69 

3     1  48.7 

X6.336 

8 

11   56  II. 10 

a.iaoi 

3  18     8.8 

16.334 

9 

II   58  18.40 

a.ia33 

3  34  28.8 

l6.S3« 

10 

12     0  25.90 

a«ia66 

3  50  48.6 

16.328 

II 

12     2  33-59 

a.xagQ 

4     7     8.2 

16.333 

12 

12     4  41.49 

a.x335 

4  23  27.4 

16.316 

13 

12     6  49.61 

a.i37x 

4  39  46.1 

16.307 

14 

12     8  57.94 

a. 1407 

4  56     4.3 

16.397 

15 

12    II      6.49 

a. 1444 

5  12  21.8 

16.385 

i6 

12    13    15.27 

a.X483 

5  28  38.5 

16.372 

J7 

12    15    24.29 

a. 1322 

5  44  54-4 

16.357 

i8 

12    17   33.54 

a.  1563 

6     I     9.3 

16.340 

PHASES  OF  THE  MOON. 

19 

20 

12    19   43.04 
12    21    52.79 

a. 1604 
3.X646 

6  17  23.2 
6  33  35.9 

16.222 
16.202 

21 

12  24      2^79 

3.1688 

6  49  47.4 

X6.180 

d     b     m 

22 

12    26    13.05 

3.1733 

7     5  57.5 

16.157 

0     New  Moon     ....   Nov.      4  19  27,0 

23 

12    28    23.58 

3.X777 

S.  7  22    6.2 

16.132 

})     First  Quarter 11   17  40.6 

M 

ONDAl 

f  30. 

0     Full  Moon 

•       •••••       10    2^    9J.n      1 

••••••       «y    « 

T'^       1 

#« 

C^                      e\ 

C      Last  Quarter 27  14  43.7 

0 

12  30  34.38 

3.1823 

S.  7  38  13.4 

16.106 

I 

12  32  45.46 
12  34  56.82 

3.1870 

7  54  18.9 

8  10  22.6 

16.077 
16.047 

2 

3.1917 

■                   m 

3 

;   4 

12  37     8.46 
12  39  20.39 

3.1964 

3.3013 

8  26  24.5 
8  42  24.4 

X6.015 
15.98X 

d      h 

C      Perigee Nov.       4     4.8 

5 

12  41  32.62 

3.3064 

8  58  22.2 

13.943 

C     Apogee 16  21.5 

6 

12  43  45.16 

2.  31  IS 

9  14  17.8 

15.908 

7 

12  45  58.00 

3.3166 

9  30  II. 2 

15.869 

8 

12  48  II. 15 

3.3319 

9  46     2.1 

X5.828 

9 

12  50  24.62 

3.3372 

10     I   50.5 

15.785 

lO 

12  52  38.41 

3.2325 

10  17  36.3 

15.741 

II 

12  54  52.52 

3.3379 

10  33   19.4 

X5.694 

12 

12  57     6.96 

3.3435 

10  48  59.6 

15.646 

13 

12  59  21.74 

3.3491 

II     4  36.9 

13.596 

14 

13     1  36.86 

3.3548 

II  20  1 1. 1 

15.543 

15 

13     3  52.32 

3.3606 

11  35  42.1 

15.489 

i6 

13     6     8.13 

3. 9663 

II  51     9.8 

15.433 

17 

13     8  24.30 

3.3724 

12     6  34.1 

15.375 

i8 

13  10  40.82 

2.3783 

12  21   54.8 

15.315 

'  19 

13  12  57.70 

3.3844 

12  37  II. 9 

15.253 

20 

13  »5  14.95 

3.2906 

12  52  25.2 

15.190 

21 

13  17  32.57 

3.2968 

13     7  34.7 

15.124 

22 

13  19  50.56 

2.3030 

13  22  40.1 

15.056 

23 

13  22     8.93 

2.3092 

13  37  41.4 

14.987 

24 

13  24  27.67 

2.3156 

S.13  52  33.5 

14-915 

■"  "           ^ 

^_  -      .      .^^  _  *  _ 

13 


194 


NOVEMBER,  1896. 


XIII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.  L. 

p.  L. 

P.L, 

P.L. 

Name  and  Direction    | 

Noon. 

of 

Illh. 

of 

Viu. 

of 

IXh. 

of 

Q 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

•     t     » 

e        »        » 

•              *              M 

e        t 

m 

X 

Aldebaran 

W. 

97  34  30 

3366 

99  2X  19 

3252 

loi     8  29 

3338 

X02    56 

0 

8394 

Mars 

W. 

76  48  47 

330f< 

78  37     8 

2188 

80  25  54 

3172 

82    15 

3 

ax57 

Pollux 

W. 

54  59  19 

3312 

56  47  29 

3X95 

58  36     4 

3180 

60    25 

2 

8i6s 

Sun 

E. 

53  26  39 

aS33 

51  46  IX 

3318 

50     5  23 

a303 

48    24 

14 

8489  , 

2 

Aldebaran 

W. 

III  58  23 

S166 

"3  47  42 

3x36 

X15  37  16 

3x48 

117   27 

2 

8X40 

Mars 

W. 

91  26  24 

3088 

93  17  42 

ao75 

95     9  19 

3063 

97     1 

15 

8052 

Pollux 

W. 

69  35  22 

71  26  27 

3084 

73  17  51 

3073 

75     9 

33 

3062  ' 

Regulus 

W. 

32  36     I 

3085 

34  27  23 

ao73 

36  19     3 

8063 

38   IX 

I 

3032  : 

Sun 

E. 

39  53  52 

3439 

38  xo  59 

34x9 

36  27  52 

8413 

34  44 

34 

8404 

6 

Sun 

W. 

17  32  26 

3535 

19  13     5 

3311 

20  54     3 

•503 

22  35 

12 

3500 

a  Aquilae 

E. 

65  57  21 

3891 

64  24  51 

3939 

62  53     9 

8970 

61  22 

19 

30x5 

Fomalhaut 

E. 

89     6  33 

"383 

87  22  34 

a396 

85  38  53 

3409 

83  55 

31 

8484 

a  Pegasi 

E. 

III     I  55 

3366 

X09  15     6 

8373 

107  28  27 

3381 

X05  41 

59 

S389 

7 

Sun 

W. 

31     0  30 

«530 

32  41     2 

a54a 

34  2X  17 

«534 

36     I 

15 

3369 

Fomalhaut 

E. 

75  24  37 

35x7 

73  43  48 

3540 

72    3  31 

8564 

70  23 

47 

3389 

a  Pegasi 

E. 

96  53  23 

3348 

95     8  34 

3364 

93  24    7 

a379 

91  40 

2 

1395 

8 

Sun 

W. 

44  15  53 

3650 

45  53  40 

3668 

47  31     3 

3687 

49     8 

X 

«704 

Fomalhaut 

E, 

62  14  16 

373« 

60  38  24 

3769 

59     3  16 

3805 

57  28 

55 

8844 

a  Pegasi 

E. 

83     5  42 

3486 

81  24     9 

3507 

79  43     5 

3537 

78     2 

29 

3348 

9 

Sun 

W. 

57    6  32 

3803 

58  40  56 

8833 

60  14  55 

3R43 

61  48 

28 

8863 

Venus 

W. 

25  20  40 

3887 

26  53  15 

3905 

28  25  27 

2924 

29  57 

16 

•94a 

Fomalhaut 

E. 

49  50  10 

3065 

48  21  18 

SX18 

46  53  3* 

3x75 

45  26 

51 

3336 

a  Pegasi 

E. 

69  47     3 

3663 

68     9  32 

3687 

66  32  34 

«7xx 

64  56 

9 

3736 

a  Arietis 

E. 

III  42  54 

8466 

no     0  53 

3484 

108  19  17 

8503 

X06  38 

8 

8531 

xo 

Sun 

W. 

69  29  48 

3963 

71     0  49 

3981 

72  31  25 

3001 

74     I 

37 

3019 

Venus 

W. 

37  30  27 

3037 

38  59  54 

3056 

40  28  58 

3074 

41  57 

39 

3093 

a  Pegasi 

E. 

57     2  39 

a873 

55  29  45 

3902 

53  57  29 

393a 

52  25 

51 

a963 

a  Arietis 

E. 

98  18  49 

3614 

96  40  13 

3633 

95     2     2 

3630 

93  24 

15 

a669 

XX 

Sun 

W. 

81  26  51 

Silt 

82  54  47 

3x29 

84  22  21 

3x46 

85  49 

35 

3x63 

Venus 

W. 

49  15  25 

3184 

50  41  53 

3303 

52     8     0 

3219 

53  33 

47 

3835 

a  Arietis 

E. 

85  21   14 

"753 

83  45  45 

2769 

82   10  37 

3786 

80  35 

51 

aSoi 

Aldebaran 

E. 

1X7     3     2 

3833 

"5  29     4 

3838 

113  55  25 

3833 

XI2   22 

4 

a865 

X2 

Sun 

W. 

93     0  52 

3343 

94  26  12 

3*55 

95  51   16 

3a7o 

97  16 

3 

3283 

Venus 

W. 

60  37  58 

33»3 

62     I  54 

3337 

63  25  34 

334a 

64    48 

57 

3355 

a  Arietis 

E. 

72  46  56 

3875 

71   14     5 

2888 

69  41  31 

3901 

68     9 

H 

8914 

Aldebaran 

E. 

104  39  35 

393X 

103     7  55 

29*2 

101  36  30 

2954 

100     5 

20 

8966  1 

Mars 

E. 

124  57  52 

aSio 

123  23  37 

3832 

121  49  38 

3834 

120  15 

54 

iB45 

13 

Sun 

W. 

X04  16     9 

3345 

X05  39  28 

3357 

107     2  34 

3367 

108  25 

28 

3377 

Venus 

W. 

71  42  12 

34X6 

73     4  10 

S4a7 

74  25  56 

3437 

75  47 

31 

3447 

a  Aquilae 

W. 

43  53  40 

46S8 

44  55  41 

4550 

45  58  49 

4479 

47     3 

0 

4414 

a  Arietis 

E. 

60  31  44 

a973 

59    0  58 

39B4 

57  30  25 

2994 

56     0 

5 

S«H 

Aldebaran 

E. 

92  33     4 

3030 

91     3  16 

3030 

89  33  41 

3040 

88     4 

18 

9049 

Mars 

E. 

1X2  30   46 

«897 

ixo  58  23 

0905 

109  26  IX 

89x4 

107  54 

10 

a9M 

1 

XIV. 
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GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


0 


8 


Name  and  Direction 
of  Object 


lO 


II 


12 


13 


Aldebaran  W. 

Mars  W. 

Pollux  W. 

Sun  £ . 

Aldebaran  W. 

Mars  W. 

Pollux  W. 

Kegulus  W. 

Sun  £ . 

Sun  W. 

a  Aquilae  E  . 

Fomalhaut  E . 

a  Pegasi  £  . 

Sun  W. 

Fomalhaut  £ . 

a  Pegasi  £  . 

Sun  W. 

Fomalhaut  £ . 

a  Pegasi  £  . 

Sun  W. 

Venus  W. 

Fomalhaut  £  . 

a  Pegasi  £  . 

a  Arietis  £  . 

Sun  W. 

Venus  W. 

a  Pegasi  £  . 

a  Arietis  £  . 

Sun  W. 

Venus  W. 

a  Arietis  £  . 

Aldebaran  £ . 

Sun  W. 

Venus  W. 

a  Arietis  £  . 

Aldebaran  £  . 

Mars  £ . 

Sun  W. 

Venus  W. 

aAquilae  W. 

41  Arietis  £  . 

Aldebaran  £  . 

Mars  £ . 


Midnight 


104  43  52 
84    4  36 

62  14  23 
46  42  46 

119  17    o 
98  53  28 

77  I  31 
40  3  15 
33     I     5 

24  16  25 

59  52  25 
82  12  31 

103  55  44 

37  40  53 

68  44  37 

89  56  20 

50  44  35 

55  55  24 

76  22  23 

63  21  35 

ii  28  41 
I     I  24 
63  20  17 

104  57  24 

75  31  26 
43  25  57 
50  54  52 
91  46  53 

87  16  29 

54  59  15 

79     I  25 

no  49    o 

98  40  34 
66  12  5 
66  37  13 
98  34  25 
118  42  25 

109  48  II 

77  8  54 
48  8  9 
54  29  57 
86  35     6 

106  22  19 


P.L. 

of 

Diff. 


33II 

ai42 
aiso 
0476 

3134 
2041 
ao52 
3041 
4398 

3500 
3065 

244  X 

2300 

25S3 
3616 
2412 

97M 
2883 
2570 

2883 
2961 
3300 
2763 
2540 

3038 
31x2 
2996 
2686 

3x79 

325a 
28x7 

2i>78 

3297 
3368 
2927 

2977 
2856 

3387 
3456 
4355 
3014 
3058 
2930 


XVb- 


106  32  3 

85  54  31 

64  4  6 

45  o  59 

121  7  8 

100  45  58 

78  53  45 

41  55  45 

31  17  28 

25  57  38 

58  23  32 

80  29  54 

102  9  44 


39 

67 
88 


20  II 
6  4 

13   2 


52  20  43 

54  22  43 

74  42  47 

64  54  16 
32  59  43 
42  37  13 
61  45  o 

103  17  7 

77  o  52 
44  53  52 
49  24  34 
90  9  54 

88  43  3 
56  24  23 

77  27  19 
109  16  13 

100     4  49 

67  34  5« 

65  5  28 

97     3  44 
117     9  10 

III   10  42 

78  30  7 
49   H   " 

53  o  I 
85     6     5 

104  50  38 


P.L. 

of 
Diff. 


a«99 
8x28 
2136 
3462 

3128 
9032 
2041 
3031 
3395 

3304 
31 18 

2458 
33x0 

2599 
2643 

2429 

2744 
2925 
3592 

3903 
2980 

3372 

27S8 

2559 

3057 
3130 
3029 
2703 

3x9s 
3267 

2832 
3892 

3309 
3381 

2939 

3989 
2867 

3396 
3466 

4301 
3023 
3066 

2938 


XVI I  lb. 


108  20  32 

87  44  48 

65  54  " 

43  18  53 

122  57  25 

102  38  43 

80  46  15 

43  48  31 

29  33  46 

27  38  45 

56  55  44 

78  47  41 

100  23  59 


40  59 

65  28 

86  30 


8 
8 

9 


53  56  25 
52  50  56 
73  3  41 

66  26  32 

34  30  21 

41  14  24 

60  10  17 

loi  37  15 

78  29  54 

46  21  25 

47  54  57 
88  33  18 

90  9  18 

57  49  13 

75  53  33 

107  43  44 

10 1  28  50 
68  57  36 
63  33  59 
95  33  17 

115  36     9 

112  33     3 

79  51     9 

50  21     3 

51  30  17 

83  37  14 
103  19     7 


P.  L. 

of 

Diff. 


3x87 

31 14 
3132 
3450 

8X33 
8033 
3032 

ao22 
8393 

89x0 

3x74 

8477 
3332 

86x3 
3672 

3448 

3763 
3969 

3615 

8923 

8998 

3447 
88x6 

2377 

3075 
3x48 

3065 
8730 

331 X 
3283 
3846 
8905 

S322 

3393 
9950 
3000 

8877 

3405 
3474 
4253 
3032 
3074 
2944 


XXIh. 


p.  L. 

of 

Diff. 


no  9  19 
89  35  26 
67  44  36 

41  36  30 

124  47  49 
104  31  43 

82  38  59 

45  41  31 
27  50  I 

29  X9  44 
55  29  4 

77  5  55 

98  38  32 

42  37  42 
63  50  51 
84  47  42 

55  31  41 
51  20  4 
71  25  6 

67  58  22 
36  o  36 

39  53  I 

58  36  10 

99  57  49 

79  58  34 
47  48  36 

46  26  4 

86  57  5 

91  35  14 

59  13  44 
74  20  5 

106  II  31 

102  52  36 
70  20  I 
62  2  44 

94  3  4 
114  3  21 

"3  55  14 

81  12  2 

51  28  40 
50  o  44 

82  8  33 
loi  47  44 


8176 

3IOX 
8IC9 

8440 

8X19 
80X4 

3035 
80I4 

8393 

8520 
3236 
8497 
833S 

8638 
8704 
8467 

8783 
3015 
8638 

9942 
S018 

S530 
8844 

8596 

3094 
3x67 
Sxox 

2737 

3336 

3298 
8861 
89x8 

3333 
3405 
3962 
3010 
8887 

3414 
3482 
4209 
3041 
3082 
895X 


196 


NOVEMBER,  1896 


XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Nam*  and  Direction 
of  Object 

Noon. 

P.L. 

of 

Dlff. 

1 1  lb. 

P.L. 

of 

Dlff. 

Vlh. 

P.L. 

of 

Diff. 

IX^- 

P.L 

of 

DiiL 

•        f        m 

0       f       0 

0       » 

w 

9 

t           m 

14 

Sun 

W. 

"5  17  15 

S4M 

116   39      7 

3430 

118      0 

50 

3437 

119 

«2    25 

3444 

Venus 

W. 

82  32  46 

3489 

83  53  22 

3497 

85    13 

49 

3504 

86 

34     9 

35" 

a  Aquilae 

w. 

5a  36  58 

4167 

53  45  55 

4131 

54  55 

27 

4097 

56 

5  32 

4063 

a  Arietis 

E. 

48  31  22 

3049 

47     2  10 

3057 

45  33 

8 

3063 

44 

4  16 

3073 

Aldebaran 

E. 

80  40     2 

3090 

79  II  40 

3097 

77  43 

27 

3x04 

76 

15  22 

31IX 

Mars 

E. 

100  16  30 

a957 

98  45  23 

9063 

97  14 

24 

39^ 

95 

43  31 

■973 

15 

Venus 

W. 

93  14  M 

3535 

94  34     0 

3539 

95  53 

41 

3543 

97 

13  19 

SS4S 

a  Aquilz 

W. 

62     2  54 

3941 

63   15  32 

3931 

64  28 

30 

39<H 

65 

41  46 

3886 

Aldebaran 

E. 

68  56  54 

3140 

67  29  33 

3145 

66     2 

18 

3x50 

64 

35     9 

3135 

Mars 

E. 

88  10  32 

3993 

86  40  10 

3995 

85     9 

51 

•997 

83 

39  35 

3999 

Pollux 

E. 

III  19  30 

3073 

109  50  48 

3076 

108  22 

9 

3079 

106 

53  34 

30*3 

16 

Venus 

W. 

103  50  49 

3554 

105  10  14 

3554 

106  29 

39 

3555 

107 

49     3 

3555 

a  Aquilae 

W. 

71  52     3 

3819 

73     6  46 

3807 

74  21 

41 

3796 

75 

36  47 

3788 

Fomalhaut 

W. 

45  57  18 

3758 

47  13     4 

37*7 

48  29 

23 

3698 

49 

46  12 

367« 

Aldebaran 

E. 

57  20  48 

3»77 

55  54  II 

3181 

54  27 

39 

3185 

53 

I   12 

3190 

Mars 

E. 

76     8  43 

3004 

74  38  35 

3005 

73     8 

28 

3004 

71 

38  20 

3004 

Pollux 

E. 

99  31   16 

3089 

98     2  53 

3090 

96  34 

31 

3090 

95 

6     9 

3091   ■ 

1 

17 

a  Aquilae 

W. 

81  54  29 

3749 

83  10  24 

3744 

84  26 

25 

3739 

85 

42  31 

1 
3733 

Fomalhaut 

W. 

56  16  45 

3565 

57  35  57 

3547 

58  55 

29 

353X 

60 

15  19 

35i« 

Aldebaran 

E. 

45  50  19 

32x4 

44  24  26 

3120 

42  58 

40 

3336 

41 

33     2 

3334 

Mars 

E. 

64     7  25 

2997 

62  37     9 

3995 

61     6 

50 

3993 

59 

36  28 

3990 

Pollux 

£. 

87  44  15 

S086 

86  15  48 

3085 

84  47 

20 

30B3 

83 

18  50 

308t   ■ 

1 

18 

a  Aquilae 

W. 

92     4     9 

3718 

93  20  37 

37x6 

94  37 

7 

3716 

95 

53  37 

1 
3715 

Foma''  lut 

W. 

66  58  25 

3450 

68  19  45 

3439 

69  41 

17 

3438 

71 

3     a 

3418 

a  Pegasi 

W. 

44  40  27 

3440 

46     I  58 

34x8 

47  23 

54 

3397 

48  46  14 

3577 

Mars 

E. 

52     3  47 

3975 

50  33     3 

3971 

49     2 

14 

3968 

47 

31  21 

3963 

Pollux 

E. 

75  55  36 

3068 

74  26  47 

3065 

72  57 

55 

3063 

71 

28  59 

3059 

Regulus 

E. 

112  49  57 

3056 

III  20  54 

S053 

109  51 

46 

3049 

108 

22  34 

S046  . 

19 

Fomalhaut 

W. 

77  54  30 

3373 

79  17  17 

3365 

80  40 

14 

3357 

82 

3  20 

33SO 

a  Pegasi 

W. 

55  43     2 

3297 

57     7  17 

3383 

58  31 

48 

3370 

59 

56  35 

3358 

Mars 

E. 

39  55  35 

2942 

38  24     9 

2938 

36  52 

38 

3933 

35 

21     I 

3938 

Pollux 

E. 

64     3  13 

3039 

62  33  49 

3035 

61     4 

20 

303  X 

59 

34  46 

3036  , 

Regulus 

E. 

100  55  24 

3085 

99  25  42 

3030 

97  55 

54 

30x6 

96 

26     I 

3010  , 

Jupiter 

E. 

no  39  41 

3067 

109  10  51 

3062 

107  41 

55 

S057 

106 

12  53 

3053 

1 

20 

Fomalhaut 

W. 

89     0  47 

3319 

90  24  37 

3313 

91  48 

34 

3307 

93 

12  37 

1 
3303 

a  Pegasi 

W. 

67     3  58 

3202 

68  30     5 

3191 

69  56 

25 

3181 

71 

22  57 

S173 

Pollux 

E. 

52     5  33 

3005 

50  35  26 

3000 

49     5 

13 

3995 

47 

34  54 

3990 

Regulus 

E. 

88  54  58 

3984 

87  24  25 

2979 

85  53 

46 

3973 

84 

23     0 

•9« 

Jupiter 

E. 

98  46     6 

Soas 

97  16  24 

30x9 

95  46 

35 

3014 

94 

16  39 

SOoS 

21 

Fomalhaut 

W. 

100  14     3 

3285 

loi  38  32 

3382 

103     3 

4 

3381 

104 

27  38 

1 

3379 

0  Pegasi 

W. 

78  38  20 

3138 

80     5  56 

3"9 

81   33 

42 

3111 

83 

I  38 

3l©» 

a  Arietis 

W. 

35  29  11 

2985 

36  59  42 

3975 

38  30 

26 

3965 

40 

I  22 

■937 

Pollux 

E. 

40     I  53 

2968 

38  31     0 

3964 

37     0 

2 

3960 

35 

28  59 

■956 

Regulus 

E. 

76  47  18 

2937 

75  15  46 

393 » 

73  44 

6 

3924 

72 

12  18 

■918 

Jupiter 

E. 

86  45     6 

3976 

85  14  23 

9970 

83  43 

33 

3963 

82 

12  34 

■957 

XVI 
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197 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

^4 

o  9 

Nam*  and  Direction 

Midnight. 

P.L. 
of 

xv»». 

P.L. 
of 

XVI I  Ih. 

P.L. 
of 

XXIh 

« 

P.L. 
of 

1* 

•ff  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

• 

•          w 

0             *             M 

0       » 

m 

0       t 

m 

14 

Sun 

W. 

I20 

43  52 

3450 

122      5    12 

3456 

123    26 

25 

3462 

124   47 

32 

34«7 

Venus 

W. 

87 

54  21 

3316 

89    14    27 

3sai 

90  34 

28 

3535 

91  54 

24 

3331 

a  Aquilae 

W. 

57 

16     8 

4036 

58   27    12 

4010 

59  38 

42 

3984 

60  50 

37 

39te 

a  Arietis 

E. 

42 

35  33 

3080 

41     6  59 

3087 

39  38 

34 

309s 

38  10 

18 

310s 

Aldebaran 

E. 

74 

47  26 

S"7 

73  19  37 

3ia4 

71  51 

56 

3X39 

70  24 

22 

3134 

Mars 

E. 

94 

12  45 

«977 

92  42     4 

398a 

91   II 

29 

39B3 

89  40 

58 

3989 

15 

Venus 

W. 

98 

32  54 

S547 

99  52  26 

3530 

lOI    II 

55 

S55« 

102  31 

23 

3333 

a  Aquil2 

W. 

66 

55  20 

3«70 

68     9  10 

3836 

69  23 

14 

3843 

70  37 

32 

3830 

Aldebaran 

E. 

63 

8     6 

Site 

61  41     9 

S164 

60  14 

17 

3168 

58  47 

30 

3173 

Mars 

E. 

82 

9  21 

Sooi 

80  39  10 

300a 

79     9 

0 

S003 

77  38 

51 

3004 

Pollux 

£. 

105 

25     2 

308s 

103  56  32 

3086 

102  28 

5 

S087 

100  59 

40 

3088 

x6 

Venus 

W. 

109 

8  27 

3534 

no  27  52 

3334 

in  47 

X7 

3333 

113     6 

43 

3333 

a  Aquilae 

W. 

76 

52     2 

S77« 

78     7  27 

3770 

79  23 

0 

3763 

80  38 

41 

3738 

Fomalhaut 

W. 

51 

3  30 

3«47 

52  21   14 

3614 

53  39 

22 

3te3 

54  57 

53 

3384 

Aldebaran 

E. 

51 

34  51 

S194 

50    8  35 

3198 

48  42 

24 

3204 

47   x6 

19 

3308 

Mars 

E. 

70 

8  12 

S003 

68  38     3 

3001 

67     7 

52 

3000 

65  37 

39 

3999 

Pollux 

E. 

93 

37  48 

3090 

92     9  26 

3089 

90  41 

3 

3089 

89  12 

40 

3087 

X7 

a  Aquilae 

W. 

86 

58  43 

37*9 

88  14  59 

37«e 

89  31 

19 

3733 

90  47 

43 

3730  , 

Fomalhaut 

W. 

61 

35  25 

3501 

62  55  48 

3488 

64  16 

26 

3474 

65  37 

19 

3463 

Aldebaran 

E. 

40 

7  33 

3143 

38  42  14 

3231 

37  17 

5 

3262 

35  52 

9 

3373 

Mars 

E. 

58 

6     3 

3988 

56  35  35 

3985 

55     5 

3 

3981 

53  34 

27 

3978 

Pollux 

E. 

81 

50  17 

3079 

80  21  42 

3076 

78  53 

3 

3073 

77  24 

21 

3071 

i8 

a  Aquilse 

W. 

97 

10     8 

3716 

98  26  38 

3717 

99  43 

7 

37x9 

loo  59 

34 

3733 

Fomalhaut 

W. 

72 

24  58 

3408 

73  47     5 

3399 

75     9 

23 

3389 

76  31 

52 

338X 

a  Pegasi 

W. 

50 

8  57 

3359 

51  32     0 

334a 

52  55 

23 

3336 

54  19 

4 

3313 

Mars 

E. 

46 

0  22 

«939 

44  29  18 

3935 

42  58 

9 

2951 

41  26 

55 

2946 

Pollux 

E. 

69 

59  59 

3055 

68  30  54 

3032 

67     I 

45 

3047 

65  32 

31 

3044 

Regulus 

E. 

106 

53  18 

304a 

105  23  57 

3038 

103  54 

31 

3034 

102  25 

0 

3Q30 

19 

Fomalhaut 

W. 

83 

26  34 

3343 

84  49  56 

3336 

86  13 

26 

3330 

87  37 

3 

3334 

a  Pegasi 

W. 

61 

21  36 

3345 

62  46  52 

3«34 

64  12 

21 

3223 

65  38 

3 

3213 

Mars 

E. 

33 

49   18 

3924 

32   17  29 

3920 

30  45 

35 

3915 

29  13 

35 

3909 

Pollux 

E. 

58 

5     6 

302a 

56  35  21 

30x8 

55     5 

31 

30x4 

53  35 

35 

3009 

Regulus 

E  . 

94 

56     I 

3<"05 

93  25  55 

300X 

91  55 

43 

t99S 

90  25 

24 

3989 

JUPITBR 

E  . 

104 

43  45 

3047 

103  14  30 

304a 

loi  45 

9 

3038 

100  15 

41 

3030 

to 

Fomalhaut 

W. 

94 

36  45 

3399 

96     0  58 

3394 

97  25 

16 

3391 

98  49 

38 

3388 

a  Pegasi 

W. 

72 

49  40 

3163 

74  16  34 

3153 

75  43 

39 

3143 

77  10 

54 

3x36 

Pollux 

E. 

46 

4  29 

a985 

44  33  58 

2981 

43     3 

22 

3977 

41  32 

40 

3973 

Regulus 

E. 

82 

52     7 

S964 

81    21      6 

«956 

79  49 

58 

3950 

78  18 

42 

3943 

Jupiter 

E. 

92 

46  36 

3001 

91   16  25 

•996 

89  46 

7 

3989 

88  15 

40 

3983  ■ 

21 

Fomalhaut 

W. 

105 

52  14 

3«78 

107  16  51 

3377 

108  41 

29 

3377 

no     6 

7 

3378 

a  Pegasi 

W. 

84 

29  43 

3096 

85  57  57 

3088 

87  26 

21 

3081 

88  54 

54 

3073 

A  Arietis 

W. 

41 

32  29 

«947 

43     3  48 

3939 

44  35 

18 

3930 

46     6 

59 

2931  . 

Pollux 

E. 

33 

57  51 

"953 

32  26  39 

3950 

30  55 

24 

3947 

29  24 

5 

3946 

Regulus 

E. 

70 

40    22 

991 1 

69     8  17 

3904 

67  36 

3 

3898 

66     3 

41 

3891 

Jupiter 

E. 

80 

41    27 

2950 

79  10  II 

3943 

77  38 

47 

3938 

76     7 

14 

1928 
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XVII. 


GREENWICH  MEAN  TIME. 


22 


23 


24 


25 


26 


27 


28 


29 


I  30 


LUNAR  DISTANCES. 


Name  and  Direction 
of  Object. 


a  Pegasi  W. 

a  Arietis  W. 

Regulus  £ . 

Jupiter  E  . 

Spica  E . 

a  Arietis  W. 

Aldebaran  W. 

Regulus  £ . 

Jupiter  E  . 

Spica  £ . 

a  Arietis  W. 

Aldebaran  W. 

Regulus  £ . 

JUPITBR  £ . 

Spica  £ . 

Sun  £. 

a  Arietis  W. 

Aldebaran  W. 

Mars  W. 

Spica  £ . 

Sun  £ . 

a  Arietis  W. 

Aldebaran  W. 

Mars  W. 

Spica  £ . 

Sun  £ . 

Aldebaran  W. 

Mars  W. 

Pollux  W. 

Spica  £  . 

Sun  £ . 

Aldebaran  W. 

Mars  W. 

Pollux  W. 

Spica  £ . 

Sun  £ . 

Mars  W. 

Pollux  W. 

Regulus  W. 

Sun  £ . 

Pollux  W. 

Regulus  W. 

Jupiter  W. 

Sun  E  . 


Noon. 


90 

47 
64 

74 
118 


23 
38 
31 
35 
33 


36 

51 
10 

31 

17 


60    o  23 

29  19  34 

52  5  24 
62  16  14 

106     8     3 

72  34     o 

41  19  20 

39  28  41 

49  46     o 

93  31  38 
133  45     3 

85  20  50 

53  46  25 
36  II     I 

80  42  27 

X22      O    17 

98    22   30 

66  34  25 

49  33  55 

67  38  34 
109  59  49 


79 
63 
36 

54 
97 


42 
14 

59 

18 

42 


3 

44 

57 
o 

3 


93     9  17 

77  15     2 
50  35     6 

40  39     7 
85     5  21 

91  35  52 

^H  31   51 
27  31    12 

72     8  52 

78  48  59 

41  50  25 
31   10  44 

58  53     9 


P.  L. 

of 
Diff. 


3067 
2912 
2883 
2922 
2887 

a843 
3112 
2823 
2861 
2825 

2771 
2910 
2756 

V9i 
2756 

3143 

2692 
2780 

a577 
2679 
3051 

2603 
2668 

2485 
2591 

295 » 

2560 

2385 
2523 

2«43 

2455 
2281 

2}06 

2^.95 
2732 

2176 
2-97 

2O2I 

22()i> 
21S9 
2228 
2522 


Illh. 


91  52  26 

49  10  54 
62  58  30 

73  3  40 

117  o  42 

61  33  55 

30  47  29 

50  31  26 
60  43  5 

104  34  8 


74 
42 

37 

48 

91 
132 

86 

55 

37 

79 
120 

100 

68 

51 

65 
108 

81 

64 
38 
52 
96 


9 
51 

53 

II 

56 
17 

57 
21 

50 

5 

31 

I 
II 

15 

59 

28 

21 

58 
40 

36 

8 


6 
26 

15 
23 

13 

46 

41 
19 
27 
19 
7 

21 

48 
30 
27 
35 

53 
40 

38 
40 

31 


94  51  34 

79  I  30 
52  18  32 

38  55  25 
83  29  23 

93  24  55 
66  17  55 
29  17  30 
70  30  25 

80  37  27 

43  39  9 
32  58  3<> 
57   I-  26 


P.  L, 

of 

Diff. 


30O0 

2904 

2876 
2914 
2880 

2835 
3077 

281  s 

2832 
2818 

2761 
2891 

2747 

2785 
8747 
313a 

268X 
2765 
2566 
3668 
3039 

2592 

2655 
2472 
3580 

2938 

2547 
2372 

2308 

2483 
2830 

3442 
2267 
239a 

23H3 
2717 

2164 

22^5 
2274 

261  >7 

217S 
2215 
23x2 


Vlh. 


93  21  25 
50  43  8 
61  25  41 

71  31  39 
115  27  57 

63  7  38 
32  16     7 

48  57   18 

59     9  45 
103     o     3 

75  44  25 
44  23  56 

36  17  37 
46  36  35 
90  20  36 

130  50  15 

88  34  47 
56  56  33 

39  30  9 
77  27  56 

119     I  42 

loi  40  27 
69  49  29 

52  57  23 

64  20     4 
106  57     4 

83  2  I 
66  42  55 

40  21  40 

50  55     3 

94  34  42 

96  34     9 

80  48  18 

54  2  18 

37  II   26 

81  53     6 

95  14  17 
68     4   17 

31     4     8 

OS   51   40 

82  26  II 
45  28  10 
34  4^>  35 

55  31   29 


P.L. 

of 

Dift. 


3053 
2895 

2869 
2907 
2873 

2826 

3<H7 
2807 

2843 
3809 

3752 

3873 
2738 
2775 
2738 
3120 

2670 

2750 

2554 
3657 

3026 

3580 
2640 
2460 
3368 
3924 

3533 
2359 
2493 
3470 
3816 

8439 
2254 

2378 

2371 
3703 

2131 
2271 
2261 

2595 

2178 
2168 
2203 
2301 


IXh. 


94  50  32 

52  15  33 

59  52  42 

69  59  29 

"3  55     3 

64  41  32 

33  45  22 
47  22  59 

57  36  15 

loi  25  47 

77  19  56 

45  56  49 

34  41  47 
45  I  34 
88  44  47 

129  22  30 


90  12 

58  32 

41  10 

75  50 

117  32 


7 
6 

7 

19 

2 


103  19  49 

71  27  29 

54  39  32 
62  40  25 

105  25  16 

84  42  28 

68  27  29 

42  3  3 
49  X3  8 
93     o  35 

98  17  2 
82  35  25 

55  46  24 

35  27  10 
80  16  30 

97     3  58 

69  50  59 
32  51     5 

67  12  38 

84  15  II 

47  17  26 

36  34  58 
53  50  17 


P.L. 

of 

Diff. 


5046 


&900 
386s 

•817 
3018 

2799 
3836 
3801 

3743 
2857 
3729 

97^ 
2739 
SI  10 

S6S9 
2737 
2543 

2647 
3014 

2368 

2627 
244S 

3556 
3913 

3320 
2346 
«479 
2458 
3801 

3417 
3341 
2364 

2359 
36B9 

3139 
2359 
324» 
3582 


3i6S 

2137 
3192  I 

2491 
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GREENWICH  MEAN  TIME 


LUNAR  DISTANCES. 


5* 


aa 


23 


34 


25 


a6 


27 


a8 


29 


30 


Name  and  Direction 
of  Object 


o  Pegasi  W. 

a  Arietis  W. 

Regulus  E  . 

Jupiter  E  . 

Spica  E . 

a  Arietis  W. 

Aldebaran  W. 

Regulus  E  . 

Jupiter  E  . 

Spica  E . 


Midnight. 


a  Arietis 

W. 

Aldebaran 

W. 

Regulus 

E. 

Jupiter 

E. 

Spica 

E. 

Sun 

E. 

a  Arietis 

W. 

Aldebaran 

W. 

Mars 

W. 

Spica 

E. 

Sun 

E. 

a  Arietis  W. 

Aldebaran  W. 

Mars  W. 

Spica  E . 

Sun  E  . 

Aldebaran  W. 

Mars  W. 

Pollux  W. 

Spica  E  . 

Sun  E. 

Aldebaran  W. 

Mars  W. 

Pollux  W. 

Spica  E  . 

Sun  E  . 

Mars  W. 

Pollux  W. 

Regulus  W. 

Sun  E  . 

Pollux  W. 

Regulus  W. 

Jupiter  W. 

Sun  E  . 


96  19  48 

53  48  9 
58  19  34 
68  27  ID 

iia  21  59 

66  15  38 

35  15  12 
45  48  30 
56  2  34 
99  51  20 

78  55  40 
47  30  3 
33  5  45 

43  26  22 

87  8  45 
127  54  32 

91  49  42 
60  7  57 
42  50  20 
74  12  28 
116  2  7 


P.  L. 

of 

Diff. 


3039 
S878 

a854 
S892 

9857 

a8o8 

9993 

a79» 
3838 

«79a 

8733 

3841 

3719 

V57 
3719 

9098 

'9648 
3733 

353a 

9636 
300X 


XVh. 


104  59 

28 

3556 

73     5 

47 

3614 

56  21 

59 

«435 

61     0 

29 

3544 

103  53 

12 

3898 

86  23 

13 

3507 

70  12 

21 

2333 

43  44 

46 

3464 

47  30 

55 

3445 

91  26 

9 

3788 

100     0 

la 

3405 

84  22 

52 

3328 

57  30 

50 

3350 

33  42 

36 

8347 

78  39 

36 

3675 

98  53 

57 

3X37 

71  37 

59 

3346 

34  38 

21 

3336 

65  33 

18 

3569 

86    4 

27 

3159 

49     6 

58 

8147 

38  23 

38 

3tS0 

52     8 

51 

24H2 

97  49 

55  20 

56  46 

66  54 
no  48 


12 

56 
16 

41 
45 


67  49  56 

36  45  33 
44  13  50 
54  28  42 
98  16  42 

80  31  37 

49  3  38 
31  29  30 
41  50  58 

85  32  31 
ia6  26  20 


93  27  32 
61  44  6 

44  30  49 
72  34  22 

"4  31  56 

106  39  23 
74  44  23 

58  4  44 

59  20  17 
102  20  51 


88 


16 


4 

71  57  32 

45  26  50 

45  48  25 

89  51  25 

loi  43  40 

86  ID  38 
59  15  36 
31  57  45 
77  2  23 

100  44  15 
73  25  18 
36  25  55 

63  53  41 

87  53  57 

50  56  45 
40  12  35 

50  27  12 


P.L. 

of 

Diff. 


3034 
S869 

3847 
9884 
3849 

8799 
3971 
3783 
38x9 
3783 

3733 
3835 
3710 

«747 
3709 

9086 

S638 
3709 
3330 
3635 
3989 

3344 

3600 

3433 
353a 
3884 

«494 
3330 

1449 
3433 
3773 

S393 

331 S 

n37 
8336 
3661 

8XX6 

3335 

3333 

«557 

8X49 
3138 
3170 
347a 


XVIII»>. 


99  18  43 
56  53  54 
55  12  49 
65  22  2 
109  15  21 

69  24  as 
38  16  aa 
42  38  58 

52  54  39 
96  4X  5a 

8a  7  48 
50  37  34 
29  53  3 

40  15  31 

83  56  3 
"4  57  53 

95  5  36 

63  ao  34 

46  II  35 

70  56  I 

113  I  30 

108  19  35 
76  33  18 

59  47  46 

57  39  48 

100  48  la 


89  45  38 
73  43  3 
9  15 
5  37 


47 

44 

88 


16  aa 


103  37  35 

87  58  43 

61  o  41 

30  12  38 

75  24  51 

102  34  50 

75  12  54 

38  13  48 

62  13  47 

89  43  42 

52  46  46 

42  I  47 

48  45  20 


P.L. 

of 

Diff. 


30»7 
t86i 

38)9 
8876 
8843 

9790 

1950 

3773 
9811 

i775 

9719 
9809 
9700 
9738 
9^99 
3074 


xxi»>. 


a<i95 

9308 

9614 
9976 

«333 

9587 
9410 
9330 
987X 

848X 
3307 

8433 
9490 

938X 

9303 
8334 
t394 

•648 

9x04 
9983 
9919 

3545 

9x40 
8x30 
9x6x 

3464 


100  48  aa 
58  37  3 

53  39  12 

63  49  13 
107  41  47 

70  59  6 
39  47  38 
41  3  55 

51  20  35 

95  6  51 

83  44  12 

52  II  50 
38  16  33 

38  39  32 
83  19  22 

123  39  12 

96  43  55 

64  57  20 

47  52  37 

69  17  25 

III  30  47 


no 

78 
61 

55 
99 


o 
2 

31 
59 
15 


3 

31 
6 

3 

16 


91  27 
75  28 

48 

42 

86 


18 

53 
52  o 
22  31 
41  I 


105  II  27 

89  47  8 

62  46  6 

28  27  14 

73  47  I 

104  25  43 

77  o  48 

40  I  58 

60  33  36 

91  33  40 

54  37  o 

43  51  14 

47  3  16 


P.  L. 

of 

Diff. 


"839 

9831 
9009 
9834 

9760 


9765 

9766 

970A 
«795 


9739 
3689 
9063 

9615 
968x 

«497 
9603 
9964 

9990 

8373 
t398 

9507 
9898 

9467 

«94 
9490 
9408 

«743 

9369 
3189 
33x0 
33x3 
8634 

8093 

331 X 


»33S 

3138 

3X33 
3151 

«437 
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AT  GREENWICH  APPARENT  NOON. 


« 


Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN, 
Mon. 


Thur. 

,  Frid. 
Sat. 
SUN. 

Mon. 

Tues. 

Wed. 

'  Thur. 


a 

o 


« 
6 


5* 

Q 


I 
2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
H 
15 

i6 

17 
i8 

19 

20 
21 


Tues.     22 
Wed.    ■  23 


24 

25 

26 

27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
Right  Ascension. 


Frid.      32 


h      m        8 

6  32  46.35 
6  37  6.42 
6  41  27.10 

6  45  48.37 
6  50  10.20 

6  54  32.56 

6  58  5542 

7  3  18.75 

7     7  42.51 

7  12  6.67 
7  16  31.20 
7  20  56.07 

7  25  21.23 
7  29  46.68 
7  34  12.36 

7  38  38.26 

7  43  4-33 
7  47  30.56 

7  51  56.90 

7  56  23.34 

8  o  49.84 

8  5  16.37 
8  9  42.91 
8  14    9.41 

8  18  35.85 
8  23  2.20 
8  27  28.42 

8  31  54-48 
8  36  20.35 

8  40  45.99 

8  45  11.37 


18  49  36.44 


Diff.  for 
I  Hour. 


8 
10.823 

10.849 

10.874 

ZO.898 
10.921 
10.942 

10.962 
10.981 
10.998 

II. 014 
11.029 

z  1.042 

11.054 
11.065 

11.075 

11.083 
11.090 

11.095 

II. 100 
1 1. 103 

11. 105 

11. 106 
II. 105 
II. 103 

II. 100 
11.095 
11.089 

II. 081 

11.073 

11.063 
II. 051 

11.038 


Apparent 
Declination. 


«/ 


S.2I  56  26.8 

22  5  14.4 
22  13  36.3 

22  21  32.4 
22  29  2.4 
22  36  5.9 

22  42  42.9 
22  48  53.0 
22  54  36.1 

22  59  52.0 

23  4  40.6 

23  9  1.6 

23  12  55.0 
23  16  20.6 
23  19  18.4 

23  21  48.1 

23  23  49-9 
23  25  23.5 

23r26  28.9 

23  27  6.1 
23  27  15.1 

23  26  55.8 
23  26  8.2 
23  24  52.3 

23  23  8.1 
23  20  55.7 
23  18  15.2 

23  15  6.5 
23  II  29.7 
23  7  25.1 
23  2  52.6 


Diflf.  for 
z  Hour. 


n 
-22.51 
21.45 
20.38 

-19.30 
18.20 
17.09 

-15.98 
14.86 

13.73 

-12.59 
11.45 
10.30 

-  9.15 

7-99 
6.82 

-  5.66 
4-49 
3.32 

-  2.14 

-  0.96 
+  0.22 

+  1.39 
2.57 

3-75 

+  4.93 
6.10 

7.28 

+  8.45 
9.61 

10.77 
"•93 


S.22  57  52.4     +13.08 


Semi- 
diameter. 


NoTB. — The  mean  time  of  semidiameter  passing  may  be  found  by  subtracting 

Tkte  aiKn  —  prefixed  to   the   hourly  change  of  declination  indicate: 

sign  -f  indicates  that  south  dechnations  ar<*  ilccieasing. 


6  16.02 
6  i6.i6 
6  16.30 

6  16.44 
6  16.57 
6  16.70 

6  16.83 
6  16.95 
6  17.07 

6  17.18 
6  17.29 
6  17.40 

6  17.50 
6  17.60 
6  17.69 

6  17.78 
6  17.86 
6  17.94 

6  18.01 
6  18.07 
6  18.12 

6  18.17 
6  18.21 
6  18.25 

6  18.28 
6  18.31 
6  18.33 

6  18.34 
6  18.35 
6  18.36 
6  18.36 

6  18.36 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


70.34 
70.42 
70.50 

70.58 
70.65 
70.72 

70.79 
70.85 
70.91 

70.96 
71.01 
71.06 

71.10 
71.14 
71.17 

71.20 
71.23 

71.25 

71.26 
71.27 
71.28 

71.28 
71.27 
71.26 

71-25 
71.23 

71.21 


Bqnation  of 

Time, 

to  be 
Subtracted 

from 


Added  to 
Apparent 

Time. 


m  a 

10  33.58 

10  10.14 

9  46.08 

9  21.44 

8  56.23 

8  30.50 

8  4.27 

7  37.58 

7  10.45 

6  42-93 

6  15.03 

5  46.80 

5  18.27 

4  49.46 

4  20.42 

3  51.16 

3  21.73 

2  52.14 

2  22.43 

I  52.64 

I  22.78 

o  52.88 

o  22.99 

o  6.87 

o  36.67 

I  6.38 

I  35.96 


71.18 

2      5-38 

71.15 

2    34.61 

71.12 

3     362 

71.08 

3  32.36 

Diff.  for 
X  Hour. 


71.03  I      4      0.80 


B 
0.963 

0.989 

1.015 


1.039    I 

1. 061     ' 

I 

1.082 


1.103 
1.12a 
I.I39 

I.I55 
Z.I69 
1.182 

X.I95 
1.206 

1.215 

r.223 
1.230 
Z.236 

1.240 

1.243 
1.245 

1.246 
1.245 
1.243 

1.240 

1.235 
1.229 

1.222 
Z.213 
1.203 
1. 191 

1. 178 


0^.19  from  the  sidereal  time, 
that   south  declinations  are  increasing;  the 
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il 

1 

1 

i 

• 

THE 

SUN'S 

< 

Equation  of 

Hme, 

to  be 

Added  to 

Diff.  for 
I  Hoar. 

Sidereal 

Time. 

or 

Right  Ascension 

of 

Mean  Sua 

Apparent 
RiKht  Ascension. 

Diff.  for 
X  Hour. 

Apparent 
Declination. 

Diff.  for 
I  Hour. 

Subtracted 

from 
Mean  Time. 

Tues. 
Wed. 
Thur. 

I 

2 

3 

h 
16 

16 

16 

m        8 
32    48.26 

37     8.25 

41    28.87 

s 
10.820 

10.846 

X  0.87 1 

•           t            m 

S.2I    56   30.7 
22      5    18.0 
22    13    39.6 

m 
-22.50 
21.44 
20.37 

m        B 
10   33.41 

10      9.98 

9  45-92 

s 
0.963 

0.989 

1.0x5 

h      m        B 
16   43   21.67 

16  47    18.23 

16   51    14.79 

Frid. 

Sat 

SUN. 

4 

5 
6 

16 
16 
16 

45  5007 

50  11-83 

54  34-" 

X0.895 
10.9x8 

10.939 

22    21    35.4 
22    29      5.1 
22    36      8.3 

-19.  28 

x8.x8 
X7.08 

9  21.28 
8  56.07 

8  30-35 

1.038 
X.061 
X.082 

16   55    11-35 
16   59      7.90 

17     3    4-46 

Mon. 
Tues. 
Wed. 

7 

8 

9 

16 

17 
17 

58  56.90 
3  20.14 
7  43-82 

10.959 

10:978 

10.995 

22    42    45.0 
22   48    54.9 
22    54   37.8 

-15-97 
14.85 

X3.72 

8    4.13 

7  37-44 
7  10.32 

X.X02 

X.X2X 
X.X38 

17     7     1.02 
17  10  57.58 
17  14  54.14 

Thur. 

Frid. 

Sat 

10 

II 

12 

17 
17 
17 

12     7.90 
16  32.34 
20  57.13 

xr.oix 
X  1.026 
X  1.039 

22  59  53-4 

23  4  41.8 
23     9     2.6 

-12.58 
IX.44 
X0.29 

6  42.80 
6  14.91 
5  46.69 

X.I54 
X.X69 
X.182 

17  18  50.70 
17  22  47.26 
17  26  43.82 

SUN. 

Mon. 

Tues. 

13 
14 
15 

17 
17 
17 

25  22.21 

29  47-56 
34  13-16 

X  1.050 
ix.o6x 
X1.07X 

23    12    55.8 
23    16    21.2 
23    19    18.8 

-  9.14 
7.98 

6.82 

5  18.16 

4  49.37 
4  20.33 

X.I94 
X.205 
X.2X4 

17  30  40.37 
17  34  36.93 

17  38  33-49 

Wed. 
Thur. 
Frid. 

i6 

17 

i8 

17   38    38.96 

17  43     4-95 
17  47  31.08 

XX.079 
XX. 086 
XX. 09a 

23    21    48.5 
23    23   50.1 
23    25    23.6 

-  5.65 
4.48 

3.31 

3  51.09 
3  21.66 

2  52.08 

X.222 
X.229 

1.235 

17  42  30.05 
17  46  26.61 
17  50  23.17 

Sat 

SUN 
Mon. 

19 

20 
21 

17 

17 
18 

51  57-34 
56  23.69 

0  50.10 

XI. 096 
X  1.099 
xx.xox 

23   26   29.0 
23  27     6.2 
23    27    15.I 

-  2. 14 

-  0.96 
+  0.22 

2  22.38 
I  52.60 
I  22.75 

X-239 
X.242 

X.244 

17  54  19.73 

17  58  16.29 

18  2  12.84 

Tues. 
Wed. 
Thur. 

22 

23 
24 

18 
18 
18 

5  16.54 

9  42.98 
14    9.38 

XX.X02 

xx.xox 

XX.099 

23    26    55.8 

23  26     8.2 

23  24  52.3 

+  1.39 
2.57 

3.75 

0  52.87 
0  22.99 

X.244 
X.244 
X.242 

18    6    9.40  1 
18  10     5.96 
18  14    2.52 

0     6.86 

Frid. 

Sat 

SUN. 

25 
26 

27 

18 
18 
18 

18  35-73 
23     1.99 
27  28.12 

XI.095 

XI. 091 
XX.086 

23  23     8.2 

23  20  55.8 
23  18  15.4 

+  4.93 
6.10 

7.27 

0  36.65 

1  6.35 
I  35.92 

X.239 

1.235 
X.229 

18  17  59.08 
18  21  55.64 
18  25  52.20 

Mon. 

■  Tues. 

Wed. 

Thur. 

28 

29 
30 

31 

18 

18 
18 
18 

31  5409 
36  19.87 

40  45.42 
45  10.72 

XX.078 
XI.009 
X  1.059 
11.048 

23  15     6.8 
23  II  30.2 
23     7  25.6 
23     2  53.3 

+  8.44 

9.61 

10.77 

XX. 93 

2     5.34 

2  34.56 

3  3.55 
3  32.28 

1.222 
1. 213 
X.203 
X.I9I 

18  29  48.76 

18  33  45-31 
18  37  41.87 

18  41  38.43 

Frid. 

32 

18 

49  35.70 

X  1.034 

S.22  57  53.3 

+13.08 

4     0.71 

X.I78 

18  45  34-99 

Diff.  for  X  Hoar. 

+9"  8565. 
(Table  HI.) 

NoTtp-Tl 

T 

ll.MI 

he  st| 
Incre 

nidiai 
(n  — 
asinic 

neter  for  meai 
prefixed  to  th 
;  the  sign  +  ii 

D  noon  may 
e  hourly  ch. 
idicates  tha 

be  assnmed  the  sam 
ange  of  declination  i 
I  south  declinations  s 

■  as  that  for 
-ulicates  thi 
ire  decrea&i 

apparent  noon 
It  south  declin. 

itions  are 

1 
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• 

THE  SUN'S 

4 

a 

o 

:s 

•3 

o 

Q 

ii 

V 
>• 

rS 

0 

Q 

Logarithm 

of  the 

Radias  Vector 

of  the 

BartK 

Diff.  for 
I  Hour. 

Mean  Time 

of 

Sidereal  Noon. 

TRUE  LONGITUDE. 

Diff.  for 
I  Hour. 

LATITUDE. 

X 

V 

I 
2 

3 

336 

337 
338 

0 

249 

250 

251 

* 

51 
52 

53 

1* 
27.0 
20.8 
15.8 

50 

51 
52 

m 

30.5 
24.1 

18.9 

If 
152.22 
152.27 

152.3a 

M 
—     0.56 
0.60 
0.60 

9.9937168 
9-9936536 
9-9935917 

-26.6 
26.1 

25.5 

h     m        • 

7  15  26.80 
7  II  30.88 

7     7  34-97 

4 

5 
6 

339 
340 

341 

252 

253 
254 

54 
55 
56 

I2.I 
9.4 
7.6 

53 
54 
55 

15.1 

12.2 
10.2 

152-37 
152.4X 

152.44 

-0.58 

0-53 
0.44 

9-9935312 

99934722 
9.9934144 

-^4-9 

24-3 
23.7 

7     3  3906 
6  59  43-15 
6  55  4723 

7 

8 

9 

342 
343 
344 

255  57 

256  58 

257  59 

6.7 

6.5 
7.0 

56 
57 
58 

9.1 

8.7 
9.1 

152.47 
152.51 

152.54 

-0.34 

0.22 

—  0.10 

9.9933582 
9-9933034 

9-9932502 

-«3.i 
22.5 

21.8 

6  51  51.32 
6  47  55.41 
6  43  59.50 

lO 

II 

12 

345 
346 
347 

258 
260 
261 

60 

2 

8.2 

9-9 
12.1 

59 
0 

I 

10. 1 

1 1.6 
13.6 

152.56 
152.58 
152.60 

+  0.03 
0.15 
0.26 

• 

9.9931987 
9.9931492 
9.993IOI4 

-^81.1 
20.3 

19.4 

6  40    3.58 
6  36    7.67 
6  32  11.76 

13 
15 

348 
349 
350 

262 
263 
264 

3 
4 
5 

14.6 
17.6 
21.0 

2 

3 

4 

15-9 
18.7 

21.9 

152.61 
152.63 
152.65 

+  0.35 

0.43 
0.47 

9-9930560 
9.9930127 

9.9929718 

-18.5 

X7.5 
16.5 

6  28  15.84 
6  24  19.93 
6  20  24.02 

i6 

17 

i8 

351 
352 

353 

265 
266 
267 

6 

7 
8 

24.8 
29.0 

33-6 

5 

6 
7 

25-5 
29-5 
33-9 

152.67 
152.68 
152.70 

+  0.49 
0.47 
0.42 

9.9929335 

9.9928978 
9.9928649 

-X5.4 

14.3 
X3.2 

6  16  28.11 
6  12  32.19 
6    8  36.28 

19 

20 
21 

354 
355 
356 

268 
269 
270 

9 
10 

II 

38.6 
44.2 

50.1 

8 

9 
10 

38.7 
44.1 

49.8 

152.72 
152.74 
152.76 

+  0.35 
0.26 

+  0.14 

9.9928346 
9.9928071 
9.9927825 

-12.0 

10.9 

9-7 

6  4  40.37 ; 

6     0  44.45   ; 

5  56  48.54 

22 

23 
24 

357 
358 
359 

271 
272 

273 

12 

H 
15 

56.7 

3-7 
II. 2 

II 

13 

14 

56.2 

3.0 

10.3 

152.78 
152.81 
152.83 

0.00 

—  0.13 

0.26 

9.9927607 

9.9927417 
9.9927253 

-8.5 
7-4 
6.3 

s  52  52.63 

s  48  56.72 

5  45    0.80 

25 
26 

27 

360 
361 
362 

274 

275 
276 

16 

17 
18 

19.3 
28.0 
37.2 

IS 
16 

17 

18.2 
26.7 

35-7 

152.85 
152.87 

152.89 

-0.39 
0.50 

0.59 

9.9927II4 

9.9927000 
9.9926909 

-  5.3 
4.3 
3.3 

5  41     4.89 
5  37    8.98 
5  33  1306 

28 
29 
30 

31 

363 

364 

365 
366 

277 
278 

279 
280 

19 
20 

22 
23 

46.8 

570 

7.4 

18.2 

18 

19 
21 

22 

45.1 

55-1 

5-3 

15-9 

152.91 
152.93 

152.94 
152.95 

-0.66 
0.71 
0.72 

—  0.69 

9.9926843 

9-9926795 

9.9926767 

9.9926759 

-  2.4 
1.6 

-  0.8 
0.0 

5  29  17.15 
5  25  21.24 

5  21  25.33 
5  17  29.41 

32 

367 

281 

24 

29.2 

23 

26.7 

152.96 

—  0.64 

9.9926767 

+  0.7 

5  13  33.50 

NOTI 

B.— Thei 
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inoi  of  January  I'ja 
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MEAN  TIME. 

i 

THE  MOON'S 

1 

•8 
1 

SEMIDIAMBTBR. 

HORIZONTAL  PARALLAX 

UPPBR  TRANSIT. 

AGB. 

Nooa. 

Midnight 

Noon. 

DiiE.  tor 
I  Honr. 
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Diff.for 
I  Hoar. 
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Greenwich. 

Diff.  for 
X  Hour. 
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I 

a 
3 

f          m 
16    29.2 
16    33.9 
16    34.3 

16  32.0 
16  34.6 
16  32.8 

*          m 
60    24.0 
60    41.0 
60    42.6 

m 

40.98 
•fO.40 

-a28 

*           m 
60     34.2 
60    43.8 
60     37.2 

m 
+0.71 
+0.07 
-0.63 

h        m 

21  28.9 

22  28.5 

23  31.9 

m 
2.39 

2.57 

2.69 

d 
26.2 

27.2 

28.2 

4 

5 
6 

16  30.a 
16  21.8 
16  10.1 

16  26.5 
16  16.3 
16     3.2 

60    27.6 

59  56.9 
59  136 

-0.96 
X.56 
2.00 

60     14. 1 

59  36.6 
58  48.S 

-1.28 
1.80 

2.X5 

6 

0  36.7 

1  39.7 

2.68 
2-55 

29.2 
0.8 

1.8 

7 
8 

9 

15  56.0 
15  41.2 
15  26.8 

15  48.7 

15  33-9 
15  20.1 

58  22.1 
57  27.7 
56  34,8 

-2.23 
2.26 
2.XI 

57  550 
57    0.8 
56  10. 1 

-2.27 
2.20 
1.98 

2    38.3 

3  315 

4  196 

2-33 
2.10 

X.91 

a.8 
3.8 
4.8 

lO 

II 
la 

15  13.9 
15     30 
14  54-9 

15     8.1 
14  586 
14  51-8 

55  47« 
55    7-5 
54  37-4 

-1.83 
Z.46 
X.04 

55  26.2 

54  51-2 
54  a6.a 

■ 

-X.65 

X.25. 

0.83 

5     3.6 

5  45.0 

6  24.9 

1-77 
X.69 

X.65 

5.8 
6.8 
7.8 

13 
15 

14  49.4 
14  46.8 
14  46.8 

14  47.8 
14  46.5 

14  47.7 

54  17-5 
54    7-8 
54    7.8 

-a62 
-0.20 
•fax8 

54  "4 
54    6.7 
54  ii.o 

-0.40 
0.00 

+0.35 

7    47 

7  45-5 

8  28.3 

X.67 

1-74 
X.84 

8.8 

9.8 

10.8 

i6 

17 
i8 

14  49.1 

14  53-3 
H  591 

14  51.0 

14  56.1 

15  a-4 

54  16.2 
54  318 
54  530 

40.51 
0.78 

0.97 

54  23.a 

54  418 

55  5-1 

+0.65 
0.88 

1.05 

9  139 
10    2.7 

10  54-5 

X.97 
2.10 
2.21 

11.8 
12.8 
13.8 

19 

20 
21 

15     5-9 

15  13s 
IS  21.3 

15    9-6 

15  17-4 
15  25.3 

55  18.1 

55  45-8 

56  14.6 

4Z.IX 

x.x8 

I.2X 

55  317 

56  0.1 

56  39.2 
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X.20 

X.2Z 

11  48.4 

12  42.9 

13  36.5 

2.27 
2.26 
2.20 

14.8 
15.8 
16.8 

22 

23 
24 

15  29.2 

15  37.1 
15  44.8 

»5  33-2 
15  41.0 

15  48.6 

56  43-7 

57  12.6 

57  40-9 

+X.2I 
1. 19 
1. 16 

56  58.2 

57  26.8 
57  54-7 

4X.20 
X.18 

X.I5 

14  28.1 

15  17.4 

16  4.9 

2.X0 
2.0Z 

X.95 

17.8 
18.8 
19.8 
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26 
27 

15  52.3 

15  59.5 

16  6.2 

15  560 

16  2.9 
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58  34-9 
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1.07 

0.98 

58   21.8 

58  47.5 
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2.08 
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30 
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59  43-6 
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2.41 

2.57 
2.65 

23.8 
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26.8 

32 

16  16.4 

16  13.7 
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-0.69 

59  27.1 

-0.93 

23  20.2 

2.60 

27.8 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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RiRht 
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3 

4 
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6 
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8 
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M 
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17 

i8 

»9 
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I 

a 

3 

4 

5 

6 
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8 

9 

10 

II 
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14 
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i6 
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lb 

19 

20 
21 
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13 
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13 
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13 
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14 
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m 
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26 

29 

31 
33 
36 

38 
40 

43 
45 
47 
50 
52 
55 
57 
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2 

4 

7 

9 
12 

14 
17 
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8 

27.67 

46.80 

6.32 

26.23 

46.53 

7- 23 

28.33 
49.84 

11.75 
34.07 
56.80 

19.94 
43.50 
7.48 
31.88 
56.69 
21.92 

47.58 

13.67 
40.18 

7.12 

34.48 

2.27 

30.49 


8 

^    2.3156 
3.3231 

S.I 

3.32t>6 

«.S35i 

«.34I7 

a. 3483 

a.355t 

3.36x8 

•.3686 

a.37« 

«.38?J 

3.5892 

3.3962 

3.403a 

•.4101 

•.4170 

••4341 

a.43xa 

«.43»3 

••4434 

8.4523 

•.4596 

•.4667 
a. 4738 

S.I 

52 

7 

22 

37 

51 

6 

20 

35 

49 

3 

17 

31 

45 

59 

13 

27 
40 

53 
7 


8  20 

8  33 
8  46 

8  59 

9  12 


38.5 
31.2 

19.4 

3.0 

41.9 

15.9 
44.9 

8.8 

27.5 
40.9 

48.8 

51.0 

47.5 
38.1 
22.8 

1.4 
33.7 
59.6 
19. 1 

31.9 
38.0 

37-2 
29.4 

14.5 
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21  59.13 
24  28.20 

26  57.70 
29  27.62 

31  57.97 
34  28.74 
36  59-94 
39  31.56 
42  3.60 
44  36.05 
47  8.92 
49  42.20 
52  15.88 

54  49.97 
57  24.47 

59  59.37 
2  34-^6 

5  10.34 
7  46.42 

10  22.^8 
12  59.71 
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20  52.42 
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1.4809 
3.4881 
a.49Sa 
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3.3093 
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a. 3233 
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a. 3443 

a. 3313 

3.3580 
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3.5716 

a.37>'3 
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3.5^V) 

3.6045 
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3.62)1 

3.6sva 

8.M52 
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21 
21 
21 
21 
21 
22 
22 
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12 

24 

35 

46 

57 

7 
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28 
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22 

23 
23 
23 

^3 
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8 

18 

27 

37 
46 
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45.7 
i.o 

8.5 
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59.9 

43.4 
18.7 

45.6 

4.0 

13.7 

14.7 

6.8 

50.0 
24.1 
49.0 
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10.6 

7.2 

54.1 
31.2 

58.4 

15.7 
22.9 


14.913 

14.841 

14.765 
14.687 
14.607 
14.583 

I4.44« 
14.355 

14.867 

X4.J77 
14*084 
13.989 
13.89a 
13.794 
13.694 
13.59X 
13.485 
13.378 
13.369 

13.157 

13.044 
I8.928 

la.Sii 

13.691 


13. 569 

12.443 

12.3x8 

12. 190 
13.060 
11.928 

11.793 
11.657 
11.5x8 

".377 
11.334 
ZI.069 

10. 943 

10.794 
10.644 

10.493 

10.337 

10.180 
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12 
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26 

28 

31 
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42 
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52 

55 

58 
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3 

6 
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17 
20 
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8 

30.71 
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9.35 

3.6469 
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3.6526 

27.66 
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7.3X 
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47.29 
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8.18 
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49.08 
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43.07 
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26.06 

3.7x83 

9.27 
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36.29 
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20.09 
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4.07 
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32.50 
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23.9 
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23  55 

19.9 
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42.9 
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8.7 
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S.I2 

Z7    8.3 

14.809 

z 

zz  28  54.24 

8.0487 

S.  0    z  54.0 

X5.9a8 

Z 

13 

10  13.87 

3.3066 

Z2 

31  56.2 

X4.7<9  I 

a 

zz  30  57.20 

1.0499 

0  Z7  50.0 

X5.937 

2 

13 

12  26.43 

a. 3x19 

13 

46  40.5 

14.708   . 

3 

zz  33    0.23 

1.05x1 

0  33  46-4 

XS.MS 

3 

13 

14  39.30 

3.3173 

13 

z  21. z 

14.645 

4 

"  35    3-34 

1.0536 

0  49  43.2 

X5.M9 

4 

13 

z6  52.50 

3.3337 

13 

15  57.9 

14.581 

5 

"  37    6.54 

1.054X 

X     5  40.3 

15.954 

5 

13 

19     6.03 

3.3383 

13 

30  30.8 

X4.5X4 

6 

IX  39    9.83 

1.0557 

X  21  37.7 

X5.957 

6 

13 

2Z    19.90 

3.3340 

13 

44  59.6 

X4.446 

7 

zz  4Z  Z3.2a 

1.0573 

X  37  35-2 

X5.959 

7 

13 

23  34." 

3.3397 

13 

59  24.3 

14.377 

8 

zz  43   Z6.7Z 

1.0591 

X  53  32.8 

X5.9fio 

8 

13 

25  48.66 

a. 3454 

14 

13  44.8 

X4.306 

9 

zz  45  ao.3z 

1.0(Q9 

2    9  30.4 

IS.959 

9 

X3 

28  3.55 

3.35XZ 

14 

28    z.o 

M.Qt 

zo 

zz  47  34. oa 

1.0630 

2  25  27.9 

x$.957 

zo 

13 

30  18.79 

t.3570 

14 

42  Z2.7 

14.157 

zz 

XX  49  27.85 

8.0649 

3  4Z  35.3 

15.953 

zz 

13 

32  34.39 

3.3639 

14 

56  Z9.9 

t4.aBt 

za 

zz  5Z  3z.8z 

1.0671 

a  57  23.3 

X5.949 

Z2 

13 

34  50.34 

3.3688 

15 

zo  22.4 

14.005 

13 

zz  53  35.90 

1.069s 

3  X3  19. 1 

XS.943 

13 

13 

37     6.65 

3.3749 

15 

24   20.2 

13.9^ 

H 

zz  55  40.12 

1.07x5 

3  29  15-5 

15.936 

14 

13 

39  23.33 

3.2811 

15 

38  Z3.a 

XS.843 

15 

IX  57  44.48 

8.0739 

3  45  1X.4 

X5.9«7 

15 

13 

41  40.38 

3.3873 

15 

5a     z.a 

X$.758  ' 

z6 

zz  59  48.98 

1.0763 

4     I     6.7 

X5.917 

z6 

13 

43  57.80 

a. 3934 

z6 

5  44.2 

13.673 

17 

12      Z    53.64 

3.0790 

4  17     X.4 

X5.906 

17 

13 

46  15.59 

3.3997 

16 

Z9  22.0 

13.586  ' 

i8 

Z2    3  58.46 

3.06x7 

4  32  55.4 

15.892 

z8 

13 

48  33.76 

3.3060 

z6 

32  54.5 

13.497 

19 

Z2    6    3.44 

3.0844 

4  48  48.5 

15.878 

19 

13 

50  52.31 

3.3x13 

16 

46  21.6 

13.  #07 

20 

Z2     8     8.58 

3.087X 

5     4  40.8 

X5«^3 

20 

13 

53  11.24 

3.3x87 

z6 

59  43.3 

13.315 

az 

Z2    ZO    Z3.89 

3.0900 

5  30  3a.  z 

X5.846 

21 

13 

55  30.56 

3.325* 

17 

12  59.4 

Z3.33X 

aa 

Z2    Z2    Z9.38 

3.091X 

5  36  23.3 

15.827 

22 

13 

57  50.27 

«.33X7 

17 

26     9.8 

13.135 

«3 

Z2  Z4  25.06 

3.096s 

5  52  1Z.4 

15.807 

23 

14 

0  ZO.37 

a.33Ha 

17 

39  14.4 

13.037 

24 

Z2  z6  30.92 

3.0993 

S.  6    7  59.2 

15.786 

24 

14 

2  30.85 

«.3447 

S.17 

52  13.Z 

x«.9*8  1 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

• 

1 

1 

iHour. 

RlRht 

Diff.  for 

Declinatioa 

Diff.  for 

Hour. 

RiRht 

Diff.  for 

Declination. 

Diff.  for  j 

Ascension. 

X  MinnM. 

z  Minute. 

Atcenaion. 

1  Minute. 

1  Minute. 

Tl 

[JESDA 

Y  29. 

THURSDAY  3x. 

h    m       t 

•• 

•                      fr 

m 

h    IB       a 

• 

• 

m 

m 

O 

14     2  30.85 

••3447 

S.I7     52     13.1 

xa.9a8 

0 

16     2  34.92 

a.64xa 

S.25  44 

19.5 

6.100 

X 

14     4  51.73 

a. 3313 

18     5     5.8 

xa.8a7 

I 

16     5   13.52 

a.6455 

25  50 

20.1 

5.9ax 

a 

14     7  13.01 

«.3579 

18  17  52.3 

xa.7as 

2 

16     7  52.38 

a.  6497 

25  56 

10.0 

5.741 

3 

X4    9  34.68 

a. 3645 

18  30  32.6 

xa.6x8 

3 

16   10  31.49 

a.6538 

26     I 

49.0 

3.559 

4 

14  IX  56.75 

a. 371a 

18  43     6.5 

xa.5ia 

4 

16   13   10.84 

a. 6577 

26     7 

17.  I 

5.37« 

5 

14  14  19.23 

a. 3780 

18  55  34.0 

It.  409 

5 

16  15  50.41 

a. 66x4 

26   12 

34.1 

5.i9< 

6 

14  16  42.X1 

a. 3847 

19    7  54.9 

xa.aga 

6 

16   18  30.21 

a.665x 

26  17 

40.0 

5.006 

7 

14  19     5.39 

a. 39x4 

19  20    9.1 

xa.i8o 

7 

16    2X    10.23 

a.  6686 

26   22 

34.8 

4.8ax 

8 

14   21    29.08 

a. 398a 

19  32  16.5 

xa.067 

8 

16    23    50.44 

a. 6718 

26   27 

18.5 

4.654 

9 

14  «3  53.17 

a.  4049 

19  44  17.1 

XX.  95a 

9 

16    26    30.84 

a. 6748 

26   31 

50.9 

4.446 

xo 

14  26  17.67 

8.4x17 

19  56  10.7 

11.833 

10 

16   29    XI.42 

a. 6778 

26   36 

12.0 

4.a57 

II 

14  28  42.57 

a.4184 

20    7  57.1 

".7x3 

XI 

16   31    52.18 

a.  6807 

26   40 

21.8 

4.068 

12 

14  31     7.88 

a.4a5a 

20  19  36.3 

IX.  59a 

12 

16  34  33" 

a. 6834 

26   44 

20.2 

3.878 

13 

14  33  33.60 

«.43ao 

20  31     8.2 

X1.469 

13 

16  37  14.19 

a. 6858 

26   48 

7.2 

^688 

H 

H  35  59.7a 

t.4388 

20  42  32.6 

K.344 

14 

16  39  55.41 

a. 688a 

26    51 

42.7 

S.497 

15 

14  38  26.25 

34456 

20  53  49.5 

zx.aiS 

15 

16  42  36.77 

a.  6903 

26  55 

6.8 

3.306 

i6 

14  40  53.19 

t.4Sa3 

21     4  58.8 

ZX.090 

16 

16  45  18.25 

a.69aa 

26  58 

19.4 

3.1x3 

17 

X4  43  20.53 

a.4590 

21    16      0.3 

10.930 

17 

16  47  59.84 

a.6941 

27     I 

20.4 

a.  9x9 

i8 

14  45  48.27 

a.  4638 

21    26   53.9 

xo.8a7 

x8 

16  50  41.54 

a. 6957 

27    4 

9.7 

••785 

19 

X4  48  16.42 

a.47a5 

21  37  39.5 

X0.693 

19 

x6  53  23.33 

a.697x 

27     6 

47.4 

a.  53a 

1    20 

1 

X4  50  44.97 

a.4791 

ai  48  17. 1 

X0.558 

20 

16  56     5.19 

a. 6983 

27     9 

13.5 

a.  338 

21 

14  53  13.91 

a.4857 

21  58  46.5 

io.4ax 

21 

16  58  47.12 

3.6993 

27   XI 

28.0 

a.  144 

1   22 

14  55  43.25 

a.49a3 

22    9    7.6 

xo.a8a 

22 

17     I  29.11 

a.  700a 

27  13 

30.8 

X.949 

23 

14  58  12.99 

a. 4990 

S.22  X9  20.3 

10.14X 

23 

X7    4  XI.  14 

a.7008  IS,27  15 

21.9 

X.733 

I 

WE 

DNESD 

AY  30. 

FRIDAY, 

JANUARY  X,    1897. 

o 

X 

15    0  43.13 
X5     3  13.66 

a.  5056 
a.siao 

S.22  29  24.5 
22  39  20.1 

9.99B 
9.854 

0 

X7    6  53.20 

••7013   S.27  X7 

X.2 

1    X.557 

a 

X5    5  44.57 

a.  5x84 

22  49    7.0 

9.707 

3 

15    8  15.87 

a-5a4« 

22  58  45.0 

9*339 

4 

X5  10  47.55 

a. 5313 

23    8  14.  X 

9.410 

1 

1     5 

15  13  19.62 

1.5377 

23  17  34.2 

9.a6o 

PHASES 

OF  THE  MOQN. 

6 

15  15  52.07 
X5  x8  24.89 

9.5439 

23  26  45.3 
23  35  47.1 

9.X08 
8.9SS 

7 

8.5500 

8 

15  20  58.07 

a.556x 

23  44  39.6 

8.797 

d 

h       m 

9 

15  23  31.62 

a.56aa 

23  53  22.7 

8.639 

# 

New  Moon 

•    .    •     .  Dee. 

4 

5  51*0 

lO 

X5  26     5.53 

9.5681 

24     I  56.3 

8.480 

V^*                   A           ^^                                A 

.#  .# 

II 

15  28  39.79 

a. 5739 

24  10  20.3 

8.3ao 

D 

First  Quarte 

X 

XX    X2    29.3 

12 

13 

15  31  14.40 
15  33  49.36 

•    KlltfW 

24  18  34.7 
24  26  39.3 

8.X58 
7.994 

0 

Full  Moon 

X9  x6     5.3 
27    0    8.6 

■.5797 
a. 5855 

^»       VM  •  ^        ^*  ^  ^^  ^^  ■• 

Last  Quarte 

r 

14 
15 

15  36  24.66 
X5  39    0.29 

t.5911 
a.  5966 

24  34  34.0 
24  42  18.7 

7.8a8 
7.66X 

■^"~~" 

i6 

15  41  36.25 

a.6o9o 

24  49  53.3 

7-493 

d       h 

,  17 

15  44  12.53 

a. 607a 

24  57  17.9 

7-385 

c 

Perieee    . 

Dec. 

2   14.4 

i8 

X5  46  49.12 

3.6ia4 

25     4  32.3 

7.«54 

■^      e^ 

19 

15  49  26.02 

a.  6x76 

25  II  36.4 

6.98a 

(C 

Apogee     . 

•       14    X2.0 

20 

15  52     3.23 

a.Daao 

25  18  30.1 

6.808 

(C 

Perigee    • 

•     30  X2.4 

21 

15  54  40.73 

a.  6874 

25  25  13.3 

6.633 

1  2a 

15  57  18.51 

a.63ai 

25  31  46.0 

8.457 

33 

15  59  56.58 

a.  6367 

25  38     8.1 

6.879 

«4 

i6     2  34.92 

a. 641a 

S.25  44  19.5 

8.XOO 
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8 


lO 


XI 


It 


13 


Nam*  and  Direction 
of  Object 


PoUux  W. 

Regulus  W. 

jupxtbe  w. 

Sum  £. 

Regulus  W. 

jupitbe  w. 

Sum  £. 

Sum  W. 

Fomalhaut  £ . 

•  Peg asi  £  • 

Sum  W. 

a  Pegasi  £ . 

a  Arietis  £  • 

Sum  W. 

a  Arietb  £ . 

Aldebaran  £ . 

Sum  W. 

a  Arietis  £ . 

Aldebaran  £ . 

Sum  W. 

Venus  W. 

a  Arietis  £  . 

Aldebaran  £ . 

Maes  £. 

Sun  W. 

aAqnils  W. 

Vbnus  W. 

a  Arietis  £ . 

Aldebaran  £ . 

Maes  £. 

Sun  W. 

a  Aqnila  W. 

Venus  W. 

a  Arietis  £  . 

Aldebaran  £  • 

Maes  £ . 

Sun  W. 

a  Aqnila  W. 

Venus  W. 

Fomalhaut  W. 

Aldebaran  E . 

Maes  £. 

Pollux  £ . 


Noon. 


93  23  50 
56  37  a8 

45  40  55 

45  21     2 

71  x?  34 

60  25  z8 

31  38  45 

a3  56  45 

55  "  32 
75  37  18 

36  45  51 
62     7    3 

X03  43  37 

49  13  8 
90  13  10 

xai  54  19 

61  15  35 
77    9  16 

109      2   51 

72  54  29 
34  52  21 
64  29  56 

96  33    7 
X08    3  44 

84  13  x6 

49  38     5 

46  a    2 

52  IX  50 
84  23    o 

95  17  42 

95  16  35 

59  X  53 

56  55  55 
40  xo  58 

73  28  58 
83  48  37 

106  8  55 
68  50  10 

67  39     9 

43     9  40 

60  47     7 

70  30  24 
102  57  43 


P.  L. 

of 

Diff. 


axa4 

eiz3 
3Z4a 
«45o 

ao66 
9093 

■«« 
•B19 
1478 

t788 
•656 
>4SS 

•951 

«578 

9078 
3791 

^x 

Saz4 

flSja 


9fJOO 

3318 

4x99 
3388 

•964 
3008 

1803 

34xa 

3948 

5474 
3036 

309a 

9879 

3464 
3825 

35J6 

3847 

3155 

•927 
3076 


IIIJ^ 


95  14  13 

58  18     8 

47  30  50 
43  38  38 

73     9  25 

62  16  29 

29  55  46 

25  33  46' 
53  37  29 
73  45  34 

38  20  35 

60  29  24 

Z03    o  50 

50  44  48 
88  33  45 

Z20    16   41 

63  44  IZ 

75  33    4 
107  27  58 

74   20   21 

36  17  6 
63  56  35 

95  o  51 
X06  26    4 

85  36  55 
50  46  32 
47  24  32 
50  40  52 
82  52  57 
93  43  18 

96  38  28 
60  14  24 

58  16  48 

38  41  54 
71  o  39 
81   15  51 

107  29  59 
70     4 


68  59 
44  23 


46 

4 
54 

59  20     4 

68  58  39 

loi  29     4 


P.  L. 

of 

Diff. 


aii6 
aios 

«34 

S443 

9063 

9069 
9438 

969a 

9860 

9498 

9805 

aooa 
«45« 

9990 
9596 

9679 

3096 

8738 
9796 

393Z 
3988 

9867 
9916 
9714 

3340 

4x55 
34OZ 

V7^ 
3019 
a8i4 

3421 

3927 
3482 

3065 

3101 

a886 

34^") 

3STf, 

3.MI 
3Ki(, 

3i<>2 

30SO 


Vlh. 


97  4  47 

60  9    o 

49  20  57 
41  56     5 

75     I  21 

64    7  45 

38  12  51 

27  xo  36 
52  4  19 
73    4  x8 

39  54  57 

58  52  20 

100  x8  29 

52  16    4 

86  54  45 
zx8  39  24 

64  13  35 

73  57  15 
X05  53  25 

75  45  54 
37  41  32 

61  23  34 

93  28  53 
104  49  43 

87  o  20 

51  55  41 

48  46  47 

49  10  9 
8x  23  8 
92    9     8 

98  o  21 
61  27  16 

59  37  32 
37  13  2 
69  32  31 

79  43  14 


P.  L. 
of 

DiflT. 


9x09 
9098 

9xa6 

9438 

9o6z 
9086 

9439 

9703 

•904 

99x8 

9B99 

9709 

■470 

9968 
•6x5 

■«7 

3x14 

a755 

98x9 

3S45 
3304 
988a 

9930 
9798 

333* 

4x16 

34x3 
9989 

3031 
98as 

34«9 

39x0 

3«90 
3075 

3ZX0 

aBoi. 


IXh. 


98  55  32 
62  o  3 
51  II  z6 
40  13  24 

76  53  21 

65  59  5 
36  30  3 

38  47  Z3 

50  32  5 
70  33  30 

4X  38  56 

57  15  52 

98  36  33 

53  46  57 

85  16  zo 

X17  3  37 
65  40  17 

72  31  48 

Z04  19  X3 

77  XX  xo 

39  5  39 

59  50  52 

9X  57  13 

X03  13  40 

88  33  31 

53  5  27 

50  8  49 

47  39  42 
79  53  34 
90  35  12 

99  22     5 

62  40  36 

60  58  7 
35  44  22 


68 
78 


4  33 
xo  47 


108  50  58 

347a 

71  19  32 

3805 

70  18  54 

3535 

45  38  4^ 

3777 

57  53     0 

3168 

67  26  58 

»934 

100     0  30 

3083 

xxo  II  53 

72  34  29 
71  38  40 

46  54  12 
56  26  22 

65   55   32 

98  31  59 


P.L. 

of 

DiC 


■433 


n3S 


•737 
M7 


33>9 


•944 
«74X 


4aSi 


S«S8 

3498 
SI18 


S473 


SS38 
3748 
3«73 
1936 
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08 

Nftma  tad  Diraetloa 

Midnight 

P.L. 
of 

XV^ 

P.L. 
of 

XVII  Ih. 

P.L. 
of 

xxi»». 

P.L. 
of 

1* 

ofObJact 

^0 

Diff. 

Diff. 

Diff. 

Diff. 

•        r        » 

•        t        It 

m         t         m 

•        *        m 

z 

PoUnz 

W. 

ZOO  46  27 

ao97 

Z02  37  31 

f093 

104  28  43 

•087 

106   20      2 

•083 

Regulns 

W. 

63    51    16 

•083 

65  42  39 

•079 

67  34  10 

•074 

69  25  49 

tOTO 

JUPITBE 

W. 

53     I  46 

txis 

54  52  26 

«xo6 

56  43   16 

3tOI 

58  34  13 

3096 

Sun 

£. 

38  30  36 

3499 

36  47  43 

1436 

35     4  45 

3434 

33  2Z  45 

2424 

a 

Regains 

W. 

78  45  M 

«057 

80  37  29 

»57 

82  29  34 

•057 

84   2Z    39 

•057 

JUPITBE 

W. 

67  50  ag 

•0B3 

69  41  55 

•063 

71  33  22 

so8x 

73  24  50 

9o8a 

Sum 

£. 

34  47  21 

•447 

23     4  53 

3460 

2Z  22  43 

•477 

19  40  57 

•499 

6 

SUK 

W. 

30  a3  32 

•7* 

31  59  35 

•741 

33  35  20 

3756 

35  10  46 

3778 

Fomalhaut 

£. 

49    0  52 

3ooa 

47  30  42 

3057 

46     I  40 

31X6 

44  33  50 

3x81 

aPegau 

£. 

68  43  10 

•S60 

67     3  20 

•5^3 

65  24     2 

•607 

63  45  x6 

•69X 

7 

Sum 

W. 

43    a  33 

•B57 

44  35  47 

SB76 

46     8  37 

•894 

47  41     4 

19x3 

aPegad 

£. 

55  40     I 

ty66 

54    4  49 

3796 

52  30  16 

3838 

50  56  24 

3B61 

aArietis 

£. 

96  55    a 

•505 

95  »3  56 

«5«4 

93  33  16 

•341 

91  53    0 

•S60 

8 

Sum 

W. 

55  X7  «7 

9009 

56  47  34 

3034 

58  Z7  17 

9043 

59  46  37 

3060 

a  Arietis 

£. 

83  37  59 

9691 

82    0  Z3 

3668 

80  22  50 

3686 

78  45  51 

•704 

Aldebaran 

£. 

ZZ5  25  50 

«7i8 

1x3  49  34 

•734 

ZZ2  Z3  39 

3790 

zio  38    5 

1969 

9 

Sum 

W. 

67    7  48 

S149 

68  34  58 

3166 

70    z  48 

3x83 

71  28  18 

3x98 

aArietu 

£. 

70  46  43 

t768 

69   Z2      0 

•80s 

67  37  38 

383X 

66     3  37 

3836 

Aldebaran 

£. 

Z02  45  az 

•843 

zox  ZZ  49 

3898 

99  38  36 

3873 

98     5  4« 

•8^7 

zo 

Sum 

W. 

78  36    8 

S«75 

80      0  49 

3388 

8z  25  14 

3303 

82  49  23 

33x6 

Vbmus 

W. 

40  29  29 

S33S 

41  53     2 

9348 

43  16  18 

336a 

44  39  18 

3376 

a  Arietis 

£. 

58  18  29 

09x0 

56  46  23 

•9«4 

55  14  35 

3938 

53  43     4 

•95X 

Aldebaran 

£. 

90  25  49 

•957 

88  54  42 

3970 

87  23  52 

•983 

85  53  x8 

•996 

Mars 

£. 

zoz  37  55 

•754 

zoo    2  27 

3767 

98  27  z6 

•779 

96   52   2Z 

•79> 

zz 

Sum 

W. 

89  46  29 

S374 

91     9  X5 

3385 

92  31  49 

3394 

93  54  la 

3409 

•  Aquila 

W. 

54  15  47 

4049 

55  26  38 

4O30 

56  37  58 

3993 

57  49  44 

9970 

Venus 

W. 

51  30  38 

9436 

52  52  Z4 

3446 

54  13  39 

3456 

55  34  52 

9465 

•  Arietis 

£. 

46    9  29 

9oza 

44  39  31 

30sa 

43     9  46 

3Q34 

41  40  15 

9049 

Aldebaran 

£. 

78  24  13 

9053 

76  55    6 

3063 

75  26  II 

3073 

73  57  29 

9083 

Maes 

£. 

89     z  29 

•844 

87  27  58 

•854 

85  54  40 

3863 

84  21  33 

•^ 

zs 

Sum 

W. 

100  43  41 

344« 

102     5  JO 

3449 

103  26  31 

3454 

104  47  46 

9460 

aAquila 

W. 

63  53  54 

3»77 

65     7  37 

3863 

66  21  35 

3850 

67  35  46 

9837 

Vbmus 

W. 

62  18  33 

350s 

63  38  52 

35" 

64  59     4 

35x7 

66  19    9 

95« 

•  Arietis 

£. 

34  15  55 

3096 

32  47  40 

3x06 

31   19  38 

3x16 

29  51  48 

9x37 

Aldebaran 

£. 

66  36  45 

3X36 

65     9     7 

3x33 

63  41  38 

3X4X 

62  14  18 

9x48 

Maes 

£. 

76  38  28 

99^ 

75    6  Z7 

39x3 

73  34  13 

39x6 

72    a  15 

•9- 

13 

Sum 

W. 

"I  32  45 

3479 

"2  53  33 

3480 

114  14  Z9 

3483 

"5  35    3 

9484 

aAquila 

W. 

73  49  35 

37W 

75    4  50 

3780 

76  20  13 

3773 

77  35  43 

3766 

Vbmus 

W. 

72  58  22 

3S40 

74  18     2 

3543 

75  37  39 

3544 

76  57  15 

3545 

Fomalhaat 

W. 

48  zo  ZI 

9718 

49  26  39 

3692 

50  43  35 

3667 

52    0  57 

3646 

Aldebaran 

£. 

54  59  43 

Sx8x 

53  33  " 

3187 

52     6  46 

3193 

50  40  28 

3x99 

Maes 

£. 

64  23  49 

•999 

62  52  20 

•941 

61  20  53 

•943 

59  49  29 

•944 

Pdlnx 

E. 

97    3  3a 

3088 

95  35    8 

9090 

94    6  46 

909X 

92  38  26 

SQpS 

214 


DECEMBER,  1896. 


XV. 


1 

GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

Nftma  and  Direcdon 

Noon. 

P.L 
of 

Illh. 

P.L 
of 

Vlh. 

P.L 

of 

IXh. 

P.L 

of      1 

^ 

of  Object 

Difl. 

Difl. 

Diff. 

Diff.  : 

o         *         m 

•     f     « 

•          *         m 

9         *         m 

H 

aAqnila 

W. 

78  5^  ai 

S7<5o 

80    7     5 

3753 

8x   22   56 

3747 

82  38  53 

9743 

Vbmus 

W. 

78  16  49 

3543 

79  36  23 

3546 

80  55  56 

9545 

82  15  30 

3545 

Fomalhaot 

W. 

53  18  42 

SteS 

54  36  49 

3605 

55  55  18 

3587 

57  H     7 

3570 

Aldebaran 

E. 

49  14  18 

S«H 

47  48  14 

391X 

46  22  18 

33x8 

44  56  30 

3324 

Maes 

E. 

58  18    6 

«945 

56  46  44 

9946 

55  15  23 

9946 

53  44     2 

9945 

PoUnx 

E. 

gz  zo    7 

9093 

89  41  49 

3093 

88  13  31 

9099 

86  45  12 

9091 

X5 

aAqoila 

W, 

88  59  50 

S7*3 

90  z6  13 

3719 

91  32  40 

97x7 

92  49     9 

97x4 

Venus 

W. 

88  53  4a 

ssss 

90  13  28 

3531 

91  33  18 

3597 

92  53  12 

3593 

Fomalhaut 

W. 

63  52  33 

3496 

65  Z3     2 

3483 

66  33  45 

S470 

67  54  43 

3458 

aPegasi 

W. 

41  26  44 

S404 

42  47  15 

3468 

44     8  15 

9444 

45  29  42 

349« 

Maes 

£• 

46    6  59 

•996 

44  35  28 

4935 

43     3  54 

•939 

41  32  16 

9930 

Polinz 

E. 

79  33  19 

9063 

77  54  49 

3080 

76  26  15 

3078 

74  57  38 

3079 

x6 

Fomalhaot 

W. 

74  4a  48 

340a 

76     5    2 

3393 

77  27  27 

3389 

78  50    4 

5379 

aPegasi 

W. 

5a  22  54 

33*3 

53  46  36 

9309 

55  10  37 

3993 

56  34  57 

3978 

PoUiix 

E. 

67  33  19 

3054 

66     4  10 

3047 

64  34  55 

304X 

63     5  33 

3096 

Regains 

E. 

Z04  26  40 

3037 

102  57  13 

9039 

10 I  27  40 

3096 

99  58    0 

90«> 

17 

Fomalhaut 

W. 

85  45  49 

3388 

87     9  28 

33x9 

88  33  17 

3319 

89  57  15 

3309 

aPegasi 

W. 

63  40  51 

3909 

65     6  50 

3196 

66  33     4 

3x83 

67  59  34 

3x71 

Pollux 

E. 

55  36  56 

9005 

54     6  49 

9998 

52  36  34 

999X 

51     6  10 

998s 

Regnlns 

E. 

92  27  38 

9983 

90  57     7 

«976 

89  26  27 

^971 

87  55  38 

9969 

x8 

aPegad 

W. 

75  15  38 

3M« 

76  43  33 

Stos 

78  iz  41 

309X 

79  40    2 

9080 

aArietis 

W. 

32    0    2 

«977 

33  30  44 

9963 

35     1  43 

499X 

36  32  57 

993S 

Polinz 

E. 

43  32     4 

«9S0 

42     0  49 

9943 

40  29  25 

9937 

38  57  53 

993< 

Regains 

E. 

80    19      2 

9SM 

78  47  " 

99x4 

77  15  10 

9909 

75  42  58 

9896 

JUPITBE 

E. 

91  57  44 

9939 

90  26    9 

9996 

88  54  23 

99x7 

87   22   26 

9909 

19 

aPegasi 

W. 

87    4  58 

3490 

88  34  34 

909X 

90     4  21 

30x3 

91  34  19 

30« 

aArietis 

W. 

44  "  51 

«88a 

45  45  33 

9879 

47  18  28 

986X 

48  5X  37 

•851 

Regnlns 

E. 

67  59     7 

tfsa 

66  25  46 

9843 

64  52  Z4 

9834 

63  18  30 

*»3 

JUPITBB 

E. 

79  39  51 

fl863 

78     6  45 

•B93 

76  33  28 

rt43 

74  59  59 

•836 

1 

ao 

aArietis 

W. 

56  40  42 

S799 

58  Z5  II 

9790 

59  49  52 

9780 

61  24  46 

9771 

Regains 

E. 

55  26  54 

«779 

53  51  59 

9771 

52  16  53 

3769 

50  41  35 

9753 

JUPITBE 

E. 

67    9  35 

a79» 

65  34  55 

9782 

64    0     3 

9779 

62  24  59 

9764 

Spica 

E. 

Z09  29  28 

9783 

107  54  37 

9773 

106  19  34 

t764 

104  44  19 

•799 

az 

aArietis 

W. 

69  22  22 

tm 

70  58  30 

97IS 

72  34  50 

9703 

74  "  23 

9697 

Aldebaran 

W. 

38  zi  43 

3886 

39  44  20 

9866 

41  17  23 

98«6 

42  50  51 

8B9B 

Maes 

W. 

29  42    4 

9602 

3Z  20  56 

9594 

32  59  59 

9585 

34  39  H 

9577  ' 

Regnlns 

E. 

42  42  II 

17x0 

41     5  44 

3701 

39  29     5 

3693 

37  52  15 

9684 

JUPITBB 

E. 

54  26  47 

3790 

52  50  34 

9712 

51  14  10 

«704 

49  37  35 

9699 

1 

Spica 

E. 

96  45    7 

27x0 

95    8  41 

3701 

93  32     3 

3693 

91  55  X4 

•«« 

sa 

aArietis 

W. 

82  17     2 

«834 

83  54  44 

9645 

85  32  38 

9637 

87  xo  43 

36i0   1 

Aldebaran 

W. 

50  43  36 

«75a 

52  19     7 

9738 

53  54  56 

9796 

55  31     X 

971s  ■ 

Maes 

W. 

42  58  20 

9336 

44  38  43 

9598 

46  19  17 

3530 

48    0    a 

95X3* 

JUPITBB 

E. 

41  3^  58 

9657 

39  54  20 

2649 

38  16  32 

2649 

36  38  34 

9699 

Spica 

E. 

83  48  Z5 

96a 

82  10  17 

9634 

80  32     8 

9696 

78  53  48 

1 

XVL 
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X7 


Nam*  and  Dlracdon 
of  Object 


14  a  Aquile  W. 
Venus  W, 
Fomalhaat  W. 
Aldebaran  E . 
Mars  £ . 
Pollux  £ . 

15  aAqnilae  W. 
Venus  W. 
Fomalhaat  W. 
a  Pegasi  W. 
Mars  £ . 
Pollux  £ . 

16  Fomalhaut  W. 
a  Pegasi  W. 
Pollux  £ . 
Regulus  £ . 


Fomalhaat  W. 

a  Pegasi  W. 

Pollux  £ . 

Regulus  £ . 


18     a  Pegasi  W. 

a  Arietis  W. 

Pollux  E . 

Regulus  E . 

Jupiter  £ . 

Z9     a  Pegasi  W. 

a  Arietis  W. 

Regulus  £ . 

Jupiter  £ . 

30     a  Arietis  W. 

Regulus  £ . 

Jupiter  £ . 

Spica  £ . 

ai     a  Arietis  W. 

Aldebaran  W. 

Mars  W. 

Regains  £ . 

Jupiter  £ . 

Spica  £ . 

aa     a  Arietis  W. 

Aldebaran  W. 

Mars  W. 

Jupiter  £ . 

Spica  E . 


Midnight 


83  54  55 
83  35  5 
58  33  14 

43  30  49 

52    12   40 

85  16  53 

94     5  41 

94  13  " 
69  15  54 

46  $1  34 
40    o  35 

73  a8  56 

80  12  52 

57  59  34 
61  36     5 

98  28  12 

91  ai  23 

69  a6  18 

49  35  38 

86  24  39 

81  8  36 

38  4  27 
37  26  13 

74  10  34 
85  50  18 

93     4  29 

50  24  59 

61  44  34 

73  26  18 

62  59  52 
49  6  6 
60  49  44 

103     8  53 

75  48     7 

44  24  42 
36  18  40 

36  15  14 

48  o  49 

90  18  13 

88  49    o 

57    7  23 

49  40  57 
35  o  27 
77  15  17 


p.  L. 

of 

Diff. 


3738 
3344 
3S54 

3a3« 

•944 
3091 

37x3 
35X8 

3400 


3070 

33^ 

3363 


3014 


3x58 

•977 
•9SS 

9947 

•9>4 
S887 
•899 

•994 

9840 
3813 
■837 

8761 
•744 
•W5 
•747 

fl688 

a8ii 

a5«9 

267^ 

9687 
968Z 


xv»>. 


85  II   2 

84  54  41 
59  52  39 
42  5  17 

50  41  17 

83  48  32 

95  22  14 

95  33  15 
70  37  19 

48  13  50 

38  a8  49 
72  o  10 

81  35  51 

59  24  29 

60  6  29 

96  58  16 

92  45  39 

70  53  17 
48  4  57 

84  53  30 

82  37  23 

39  36  " 
35  54  25 
72  37  59 
84  17  58 

94  34  49 

51  58  35 
60  10  26 

71  52  25 

64  35  " 
47  30  25 

59  H  17 
loi  3^  15 

77  25  3 

45  58  55 
37  58  18 
34  38  2 

46  23  52 
88  41  I 

90  27  27 

58  44  o 
51  32  4 
33  22  II 
75  36  34 


P.L. 

of 

Diff. 


3733 

3343 

3538 
3a38 

•943 
3090 

37x1 
S5'4 
3435 
3579 
•923 
3063 

3354 

3^49 
3024 

3007 


3x47 
•971 
•947 

3060 

99x6 
3919 

2879 
3891 

•985 
9830 
2807 
tSiS 

9752 
•735 
•747 
Vi7 

9679 

•795 

2361 
2668 
2679 
9667 

261a 
2690 

2497 
2623 
■601 


XVIIIh. 


86  27  14 

86  14  19 
61  12  21 

40  39  53 

49  9  53 
82  20  10 

96  38  49 
96  53  24 
71  58  56 
49  36  30 
36  56  59 

70  31  18 

82  59  o 
60  49  40 
58  36  46 

95  28  12 

94  to  4 
7a  20  30 

46  34  8 

83  22  II 

84  6  22 

41  8  10 
34  22  30 

71  5  13 
82  45  27 

96  5  20 

53  32  24 

58  36  7 
70  18  20 

66  10  42 
45  54  32 
57  38  39 
9  J   57  24 

79  2  II 

47  33  29 
39  38  7 
33  o  3g 

44  46  44 

87  3  37 

9a  6  6 
60  20  53 
53  3  21 
31  43  47 
73  57  41 


P.L. 
of 

Difl. 


37*9 
3540 
3594 

3947 

30B8 

37X1 
3508 

34S3 

3360 
99x8 
3061 

3345 
3933 

3018 


SI3S 

■964 
•939 

3049 


9913 
9870 
2889 

•977 
9890 

9798 


9749 
9796 
•738 

9728 

9670 
9780 

935a 

9660 

9672 
2659 

2604 

9680 
9489 
96x7 

•993 


XXItx. 


87  43  30 

87  33  59 
62  32  19 

39  14  39 
47  38  27 

80  51  46 

97  55  24 

98  13  39 
73  20  46 

50  59  32 
35  25  3 
69    2  ai 

84  aa  20 

62  15    8 

57  6  55 
93  57  59 

95  34  36 
73  47  57 
45     3  10 

81  50  42 

85  35  34 
42  40  23 

32  50  28 

69  32  16 

81   12  45 

97  36  I 
55     6  26 

57  I  36 
68  44     3 

67  46  26 

44   18  27 

56  2  49 
98   21    21 

80  39  31 
49  8  23 
18 


41 
31  23 

43     9 
85  26 


8 

5 
26 

2 


93  44  56 
61  58    o 

54  44  49 
30  5  15 
72  18  37 


P.L. 

of 

DifL 


3937 
3909 
3>99 

•940 


S7II 
3SQS 
34x3 
S34S 

•9x4 


SSS7 


SMI 


S^7« 

3194 

•958 
•931 


9893 

9907 

986X 
•473 

WO 
9B09 

•789 


•733 
97x8 

■7x9 


•944 

9659 

•ttl 


•889 

9489 
i6xx 
•189 
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LUNAR  DISTANCES. 

Nftma  and  Directloii 

Noon. 

P.L. 
of 

Illt*. 

P.L. 
of 

Vlh. 

P.L. 
of    . 

ix»». 

P.L. 
of 

^ 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

•                  m 

m        t        m 

0 

m 

• 

* 

m 

as 

a  Arietis 

W. 

95  23  57 

3588 

97     3     9 

1580 

98   42 

31 

3573 

100 

22 

4 

3565 

Aldebaran 

W. 

63  35  22 

2638 

65  12  58 

36«8 

66  50 

48 

3638 

68 

28 

51 

3628 

Mak8 

w. 

56  26  27 

H75 

58     8  16 

3467 

59  50 

15 

2480 

61 

32 

25 

3453 

Spica 

£. 

70  39  22 

»577 

68  59  56 

3370 

67  20 

20 

3362 

65 

40 

33 

3554 

Satuem 

£. 

104  30  42 

•6«a 

102  52  44 

fl833 

loi  X4  34 

"833 

99 

36 

13 

3616 

H 

Aldebaran 

W. 

76  4a  21 

«583 

78  2Z  40 

3574 

80     I 

10 

ts86 

8x 

40    52 

3558 

MaR8 

W. 

70    5  48 

«4X7 

71  48  59 

3409 

73  32 

31 

1403 

75 

15 

53 

3395 

Polinx 

W. 

34    a  48 

2353 

35  4a  49 

3340 

37  a3 

6 

3530 

39 

3 

37 

3380 

Spica 

£. 

57  x8  59 

«5I7 

55  38    9 

3309 

53  57 

8 

330a 

52 

15 

57 

3494 

Saturn 

E. 

91  31  39 

a577 

89  42  12 

Vfi9 

88     2 

34 

9S6x 

86 

22 

45 

3553 

Sun 

£. 

128    9  41 

Mi 

136  36  37 

1836 

ia5    3 

33 

1847 

123 

29 

55 

3l38 

as 

Aldebaran 

W. 

90      3      9 

89x8 

91  4a  57 

331X 

93  a3 

55 

9309 

95 

5 

4 

3497 

Maes 

W. 

83  56     4 

tafio 

85  40  36 

«3SS 

87  25 

19 

3348 

89 

10 

13 

3339 

Pollux 

W. 

47  a9  40 

«473 

49  II  31 

3464 

50  53 

35 

3455 

52 

35 

51 

3447 

Spica 

£. 

43  47  30 

3459 

42     5  19 

3432 

40  22 

58 

3445 

38 

40 

28 

3438 

Saturn 

£. 

78     I     6 

asx6 

76  30   15 

33x0 

74  39 

15 

8303 

72 

58 

5 

3495 

Antaraa 

£. 

89  34  46 

•448 

87  52  30 

3441 

86     9 

43 

3433 

84 

26 

56 

8426 

Sun 

£. 

XX5  39  5a 

«795 

114     5  18 

3786 

XI3  30  33 

3779 

ZIO 

55 

36 

3789 

36 

Mais 

W. 

97  57    8 

QOi 

99  43    a 

«98 

10 1    29 

5 

8390 

103 

15 

19 

3384 

FoUqz 

W. 

61  10  zo 

«40s 

62  53  37 

3396 

64  37 

15 

3389 

66 

21 

5 

3383 

Saturn 

E. 

64  39  49 

3463 

62  47  42 

3455 

61     5 

26 

S43O 

59 

23 

2 

3443 

Antaraa 

£. 

75  50  18 

2388 

'74    6  36 

3380 

72  22 

23 

3373 

70 

38 

10 

3388 

Sum 

£. 

Z03  58     7 

«7«8 

loi  33    4 

•719 

99  45 

50 

87XX 

98 

9 

25 

3704 

27 

PoUqz 

W. 

75    3    0 

3344 

76  47  56 

3337 

78  33 

2 

3339 

80 

z8 

19 

33M 

Reguloa 

W. 

38    3  18 

aS34 

39  48  38 

3326 

41  33 

50 

8319 

43 

19 

23 

33IX 

Saturn 

£. 

50  49     I 

34x8 

49     5  5a 

•4M 

47   22 

37 

3410 

45 

39 

17 

3408 

Antaraa 

£. 

61  54  34 

«$«9 

60    9     7 

3333 

58  23 

40 

33x5 

56  38 

3 

3309 

Sun 

£. 

90    4  40 

t663 

88  37  xz 

■856 

86  49 

32 

8649 

85 

II 

43 

i6«o 

a8 

Pollnz 

W. 

89     7  15 

3289 

90  53  31 

3283 

92  39 

56 

3377 

94 

26 

30 

mo 

Regolna 

W. 

5a     9  36 

3378 

53  56     8 

•371 

55  42 

50 

3363 

57 

29 

41 

33S9 

Jupitbr 

W. 

40  3a  35 

3287 

4a  18  53 

3281 

44     5 

21 

1373 

45 

52 

0 

8366 

Antarea 

£. 

47  47  a8 

3275 

46    0  52 

3>69 

44  14 

7 

8363 

42 

27 

13 

3337 

Sun 

£. 

77    0    6 

•805 

75  ax  18 

3598 

73  4a 

20 

•591 

73 

3 

13 

39I9 

29 

Regolna 

W. 

66  26     3 

32)3 

68  13  42 

2327 

70     z 

29 

8333 

71 

49 

22 

S8t8 

Jupitbr 

W. 

54  47  37 

3237 

56  35  10 

H3t 

58   32 

51 

8836 

60 

10 

40 

8388 

Antarea 

£. 

33  30  36 

3230 

31  4a  53 

8226 

29  55 

4 

8831 

28 

7 

8 

33X7 

Sun 

£. 

63  45  37 

"557 

62     5  43 

3553 

60  35 

43 

3548 

58 

45 

36 

3944 

30 

Regnloa 

W. 

80  50  13 

2303 

82  38  36 

84  27 

3 

8X98 

86 

15  33 

8X97 

Jupitbr 

W. 

69  II  14 

2204 

70  59  36 

230I 

72  48 

2 

3Z99 

74 

36 

31 

3x98 : 

Sun 

£. 

50  a3  44 

25«7 

48  43     9 

2326 

47     2 

32 

3525 

45 

3Z 

53 

39«S 

3X 

Regnloa 

W. 

95  18  33 

3x96 

97     6  57 

3X97 

98  55 

29 

2x98 

zoo 

43 

59 

8n> 

Jupitbr 

W. 

83  39  ax 

SX95 

85  27  56 

2x96 

87  x6 

29 

2198 

89 

5 

0 

8109 

Spica 

W. 

41  18     3 

330S 

43     6  23 

3205 

44  54 

43 

2M6 

46 

43 

2 

8808 

Sun 

£. 

36  58  30 

3536 

35  17  53 

3339 

33  37 

20 

3533 

31 

56 

51 

3S35 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1* 

Nftmo  and  Directioo 
ofObjacL 

Midnight 

P.U 

of 
Diff. 

XV^ 

P.L. 

of 

DifL 

XVIII»>. 

P.L. 

of 

Dili. 

XXIii. 

P.L. 

of 

Dia, 

•             *             IT 

•          *          m 

• 

m 

•              • 

as 

a  Arietis 

W. 

I03      X    47 

a557 

103     41     41 

«S90 

105 

21    45 

«54a 

X07      2     0 

•9SS 

W. 

70    7     8 

a6i8 

71  45  38 

a6io 

73 

24   20 

atei 

75     3  14 

8991 

Mars 

w. 

63  14  45 

«44S 

64  57   15 

HSfi 

66 

39  56 

«43i 

68  22  47 

MM 

Spica 

£. 

64    0  35 

«547 

62  20  27 

3539 

60 

40     8 

assa 

58  59  39 

8584 

Saturn 

£• 

97  57  40 

a6o6 

96  18  56 

a6oo 

94 

40     I 

«S9> 

93     0  55 

•565 

M 

Aldebaran 

W. 

83  «o  45 

«550 

85     0  49 

a54i 

86 

41     5 

«S3S 

88  21  32 

8586 

Mars 

W. 

76  59  35 

tsas 

78  43  27 

as8i 

80 

27  29 

«374 

82  II  41 

8366 

Pollux 

w. 

40  44  23 

asio 

42  25  22 

3500 

44 

6  35 

S491 

45  48     X 

848a 

Spica 

£• 

50  34  36 

•487 

48  53     5 

3480 

47 

II    23 

a47a 

45  29  3x 

8466 

Saturn 

£. 

84  42  46 

•S46 

83     2  37 

t5S8 

81 

22    17 

■531 

79  41  47 

8583 

Sum 

£. 

121  56  17 

*30 

120   22   28 

«Bai 

X18 

48   27 

•81a 

117  14  15 

•B04 

as 

Aldebaran 

W. 

96  46  22 

0489 

98   27   50 

a48a 

100 

9  28 

«47« 

xox  5x  X5 

•469 

Mars 

W. 

90  55  15 

<33* 

92   40   28 

9$»5 

94 

25  51 

a3x8 

96  II  24 

83IX 

Pollnz 

w. 

54  18  19 

«438 

56      0   59 

«4S0 

57 

43  51 

a4aa 

.  59  26  55 

MM 

Spica 

£. 

36  57  48 

Mi2 

35  14  59 

1436 

33 

33     X 

8419 

31  48  54 

84x3 

Saturn 

£• 

7X  16  45 

•«88 

69  35  15 

a482 

67 

53  36 

«475 

66  XI  47 

8468 

Antares 

£• 

8a  43  58 

0418 

81     0  49 

1410 

79 

17  29 

8403 

77  33  59 

•396 

Sun 

£. 

X09  20  a8 

9^69 

X07  45  xo 

«753 

X06 

9  40 

•744 

104  33  59 

936 

a6 

Mars 

W. 

105    I  42 

M77 

xo6  48  16 

«70 

108 

34  59 

••84 

XXO   2X    52 

••57 

PoUnx 

0^ 

W. 

68    5    6 

«374 

69  49  18 

9966 

71 

33  41 

•359 

73  18  X5 

•351 

Saturn 

£. 

57  40  29 

«438 

55  57  48 

*433 

54 

15    0 

•4i7 

52  32    4 

8488 

Antares 

£. 

68  53  46 

QSB 

67    9  II 

«S5i 

65 

24  26 

•344 

63  39  30 

•337 

Sun 

£. 

96  32  50 

969s 

94  56     3 

•6^7 

93 

19    6 

■679 

91  4X  58 

•67^ 

a? 

Pollux 

W. 

82    3  46 

9S15 

83  49  24 

«909 

85 

35  11 

•soa 

87  2X     8 

••95 

Regulus 

W. 

45     5     5 

UCH 

46  50  58 

M9B 

48 

37     I 

8891 

50  23  14 

8889 

Saturn 

£. 

43  55  53 

M05 

42  12  25 

•409 

40 

28  55 

8408 

38  45  23 

8401 

Antares 

£. 

54  52  16 

tyn 

53     6  19 

»95 

51 

20    12 

8888 

49  33  55 

88B1 

Sun 

£. 

83  33  43 

a^ 

81  55  33 

t6a6 

80 

X7  X4 

86x9 

78  38  45 

8618 

a8 

Pollux 

W. 

96  13  X3 

M65 

98    0    4 

aafo 

99  47     3 

8854 

XOI    34    XO 

••49 

Regulas 

59  16  41 

«5S 

61     3  49 

M47 

62 

51     6 

8843 

64  38  31 

••37 

Jupiter 

W. 

47  38  49 

tate 

49  25  47 

«S3 

51 

12  55 

8847 

53    0  12 

8848 

Antares 

E. 

40  40  xo 

stsi 

38  52  59 

aa45 

37 

5  39 

8840 

35  18  XI 

••39 

Sun 

E. 

70  23  58 

1980 

68  44  35 

•573 

67 

5    3 

8968 

65  25  24 

•S6^ 

S9 

Regnlos 

W. 

73  37  aa 

«X5 

75  25  27 

aaxi 

77 

X3  38 

tao8 

79     I  53 

••OS 

Jupitbb 

W. 

61  58  35 

a«7 

63  46  37 

«i4 

65 

34  44 

aaxo 

67  22  56 

Antares 

E. 

26  19     6 

aaz4 

24  30  59 

aaio 

22 

42  46 

8806 

20  54  28 

8804 

Sun 

£. 

57     5  24 

as40 

55  25     6 

«536 

53 

44  43 

•5S3 

52    4  15 

•S9» 

30 

Regnlus 

W. 

88    4     5 

3196 

89  52  38 

ai9S 

91 

41  13 

•X9S 

93  29  48 

•195 

Jupxtbr 

W. 

76  25     2 

9196 

78  13  35 

ai95 

80 

2  10 

8X95 

81  50  45 

8X91 

Sun 

£. 

43  41  X2 

ajaj 

42     0  3X 

«5a3 

40 

19  50 

sst3 

38  39    9 

8585 

3x 

Regulus 

W. 

•  *  • 

102  32  26 

104  20  50 

aao6 

106 

9    9 

8809 

X07  57  23 

88X3 

Jupiter 

w. 

90  53  29 

aaoa 

92  41  54 

•ao4 

94 

30  15 

8806 

96  i8«3X 

88ZX 

Spica 

w. 

48  31  18 

aaso 

50  19  31 

aaxa 

52 

7  41 

MI4 

53  55  47 

aaxS 

Sun 

E. 

30  x6  26 

•540 

28  36     8 

■545 

26 

55  57 

•5SX 

25  15  55 

•960 

1 

— 

—       _ 

- 

— 
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GREENWICH  MEAN  TIME. 

JANUARY. 

FEBRUARY. 

i 

1 

AacensioiL 

Var.  of 
R.A. 
for  z 
Hoar. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  z 
Hoar. 

Meridian 
Passage. 

1 

0 

Apparent 
Ascension. 

Var.  of 
R.A. 
for  z 
Hour. 

Apparent 
Declination. 

Var.  of 
DecL 
for  z 
Hour. 

Meridian 
Paaaage. 

JVam. 

Noom, 

Neon. 

Noam, 

Noon. 

NoffH. 

Noffn. 

ATMi. 

h  m     ■ 

% 

0          '           H 

m 

h    zn 

h  m    a 

a 

0      «       w 

m 

h    m 

I 

19  X7  23  55 

+17.807 

-24  23  22.0 

+a9.a9 

0349 

I 

21  48  49.07 

-  S.918 

-xo  50  43.6 

+a3.88 

X    3.8 

2 

19  24  30.67 

X7.7«4 

24  10  51.8 

33.aa 

038.1 

2 

21  46  54  55 

S.6zz 

10  43  20.8 

Z2.98 

057.9 

3 

19  31  37.08 

17.749 

23  56  47.3 

37.15 

041.2 

3 

21  44  20.69 

7.X85 

XO402X.X 

+  2.00 

051.4 

4 

X9  38  42.50 

17.700 

2341     8.3 

41.10 

044.4 

4 

21  41  XX.03 

8.588 

XO  41  42.9 

-8.75 

044.3 

5 

X9  45  46.58 

17.^ 

23  23  54.5 

45.05 

047.5 

5 

21  37  30.23 

9.771 

xo  47  X6.4 

18.93 

036.7 

6 

X9  52  48.94 

+17.557 

-23    5    6.1 

+48.98 

050.6 

6 

21  33  24.11 

^10.693 

-xo  56  44.5 

-a8.a3 

028.7 

7 

19  59  49.17 

17.459 

22  44  43.7 

SS.88 

053.7 

7 

21  28  59.37 

zz.sai 

II    942.3 

36.39 

020.4 

8 

20   646.80 

17.339 

22  22  48.0 

56.75 

056.7 

8 

21  24  23.34 

ZI.635 

II  25  39.6 

43.19 

0  XX.9 

9 

20  Z3  4Z.27 

17.196 

21  59  20.4 

60.54 

059.7 

9 

21  19  43.54 

iz.63a 

II  44    2.6 

48.48 

i  a    a. 4 
\n  M.9 

xo 

20  20  32.00 

I7.«7 

21  34  22.6 

6«.a6 

I     2.6 

10 

2X15     7.34 

11.336 

12    4x4.9 

53.fl9 

23  46.6 

ZI 

20  27  Z8.3Z 

+16.807 

-21     756.8 

+67.87 

X   5.4 

II 

21  10  4Z.55 

-10.770 

-12  25  41. 0 

-54.63 

2338.5 

Z2 

20  33  59.44 

X6.S94 

2040   6.0 

71.34 

I     8.2 

12 

21    6  32.21 

9.973 

12  47  46.3 

55.61 

23  30.8 

13 

20  40  34.50 

t6.3Si 

20  10  54.1 

74.6» 

1 10.8 

13 

21     244.33 

8.990 

13  xo   0.6 

5539 

23  23.5 

14 

2047   2.5Z 

16.00S 

19  40  25.5 

77.8a 

1 13.3 

14 

20  59  21.84 

7.864 

X3  3X  56.9 

54.15 

23  16.6 

15 

20  53  22.33 

15.638 

19  845.8 

80.34 

II5.7 

X5 

20  56  27.61 

6.644 

13  53  X2.9 

38.07 

23  X0.3 

z6 

20  59  32.69 

+X5.«i5 

-1836  2.3 

■W3.P3 

1 17.9 

16 

2054     338 

-5.369 

-14  13  30.9 

-49.33 

23    4  5 

17 

21     532.14 

14.7^8 

18  223.3 

85.16 

I  20.0 

17 

20  52  10.08 

4.p7a 

14  32  36.6 

46.06 

22  59.2 

z8 

2Z  II  19.08 

I4.i7i> 

17  27  58.4 

86.84 

I  2X8 

18 

20  50  47.86 

a.7«3 

X4  50  19  5 

4a.45 

22  54  4 

19 

21  16  51.67 

13.53a 

16  52  59.4 

87.99 

X23.4 

X9 

20  49  56.28 

i.saa 

15    6  32.1 

38.56 

22  50.0 

20 

21  22     7.89 

za.8os 

16 17  39.5 

88.55 

124.7 

20 

20  49  34-43 

—  0.508 

15  21    9.0 

34.50 

22  46.2 

2Z 

2127     5.53 

+11.981 

-15  42 14.5 

+88.41 

X25.7 

21 

20  49  41 .06 

+  0.85Z 

-1534    7.x 

-30.3a 

22  42.8 

22 

21  31  42.16 

ii.osa 

15   7    X.9 

^.49 

I  26.3 

22 

20  50  14.77 

1.947 

15  45  24.1 

a6.09 

22  39.8 

23 

21  35  55.16 

lo.oia 

14  32  21.5 

85.70 

126.6 

23 

20  51  13.99 

a.975 

15  54  59.2 

ai.a4 

22  37.3 

24 

21  39  4x79 

8.8S4 

13  58  35.0 

8a.97 

I  26.4 

24 

20  52  37.05 

3.93s 

16    2  52.2 

17.58 

22  35.x 

25 

21  42  59.17 

7.575 

13  26   6.2 

79.a3 

125.7 

25 

20  54  22.32 

4.8a7 

16   9    3  3 

13.35 

22  33.2 

26 

2X  45  44  44 

+  6.176 

-12  55  20.4 

+74.41 

X24.5 

26 

20  56  28.24 

+  5.655 

-x6  13  33  5 

-9.17 

22  3X.7 

27 

21  47  54.81 

4.668 

12  26  43.5 

68.48 

I  22.7 

27 

20  58  53.27 

6.490 

16  16  23.9 

5.03 

22304 

28 

21  49  27.71 

3.0S7 

12    042.3 

61.44 

I  20.3 

28 

21    I  35.92 

7.ia5 

x6  17  35.3 

-0.94 

22  29.4 

29 

21  50  20.89 

+  X.363 

II  37  42.9 

53.34 

1 17.2 

29 

21    43482 

7-775 

x6  17    9.2 

+  3-10 

22  28.7 

30 

21  50  32.69 

—  0.388 

II  18    9.5 

44.a8 

1 13.4 

30 

21    7  48.69 

8.37a 

X615    6,8 

7.09 

22  28.2 

31 

21  50   2.Z0 

^  s.i6a 

-II     2  23.8 

+34.39 

I   8.9 

31 

21  II  16.32 

+  8.983 

-16  XX  29.4 

+11. ot 

22  27.9 

3^ 

21  48  49.07 

-3.918 

-10  50  43.6 

+t3.88 

I  3.8 

32 

21  14  56.63 

+  9.4a9 

-16    6  X8.3 

+14.90 

22  27.9 

Dftjefth*  Month. 

Itt 

•th. 

11th. 

18th 

.  tUt 

aeth. 

flat. 

Day  of  the  Month. 

6th. 

10th. 

16th. 

lOch. 

S6th. 

Semidiameter . . 
Hor.  Parallax . . 

m 

24 
64 

m 
2.5 

6.6 

2.7 
7.0 

m 

2.9 
7.6 

m 

3» 
8.5 

It 

3.7 
9.8 

ff 

4.3 
1x4 

Semidiameter .    . 
Hor.  Parallax .    . 

m 

49 

13.0 

m 
52 
X3.7 

• 

50 
133 

It 
4-6 

X2.2 

4.2 
tx.i 

NoTS.— Tho  ticn  +  Indie 

atM  north 

decUnatioiit;   the  dgn  —  indicates  south  declination!. 
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GREENWICH  MEAN  TIME. 

IIARCH. 

APRIL. 

4 

8 

a 

1 

Am>arent 
Aacension. 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  z 
Hour. 

Meridian 
Paaaage. 

4 
% 

Apparent 
Ascension. 

Var.  of 
a  A. 
for  X 
Hoar. 

Apparent 
Decimation. 

Var.  of 
Decl. 
for  I 
Hour. 

Meridian 
Passage. 

JVWMi. 

Nocm, 

N0m, 

A'WMi. 

ATmhi. 

N0on, 

Noam. 

Noon, 

h  m    s 

s 

•     *     • 

• 

h    m 

b  m    s 

s 

•           f            M 

m 

h   m 

z 

2Z     748.69 

+  8.S7« 

— ] 

[6z5    6.8 

+  7.09 

22  28.2 

I 

23  49  35.98 

+15.883 

~  3  37  19.3 

+108.95 

23  10.6 

2 

2Z  zz  Z6.32 

8.9S3 

[6  zz  29.4 

zt.oa 

22  27.9 

2 

23  55  59.22 

16.055 

2  53  12.6 

IIZ.60 

23  13.X 

3 

2Z  Z4  56.63 

9.439 

[6   6  18.3 

14.90 

22  27.9 

3 

0    2  26.66 

i6.a33 

2    8    2.9 

114.19 

23  15  7 

4 

2Z  z8  48.60 

9.899 

K5  59  34.8 

18.7s 

22  28.0 

4 

0    858.47 

16.418 

1  2Z  51.8 

116.73 

23  18.4 

5 

2Z  22  5Z.27 

10.3SS 

[5  5z  20.2 

«.49 

22  28.2 

5 

0  Z5  34.78 

16.610 

-  0  34  40.9 

1X9.17 

23  21. z 

6 

2Z  27     3.8Z 

+XO.717 

— : 

t5  4X  35.6 

+  S6.SX 

22  28.6 

6 

0  22  Z5.79 

+16.809 

+  0  Z3  27.7 

+X9X.53 

23  23  9 

7 

2z  3z  25.44 

zx.oBo 

[5  30  22.4 

S9.88 

22  29.  Z 

7 

029    Z.68 

17.0x6 

z    2  3Z.6 

12378 

23  26.8 

8 

ax  35  55  45 

zf.416 

15  17  41.7 

33.51 

22  29.8 

8 

0  35  52.62 

l7-«30 

z  52  28.3 

195.93 

23  29.8 

9 

2Z  40  33.2Z 

ix.TS? 

'5    334.5 

37.08 

22  30.6 

9 

0  42  48.79 

1745a 

a  43  15  0 

127.94 

23  32.9 

zo 

2Z  45  Z8.Z4 

ZS.0X4 

[4  48     2.Z 

40.6s 

22  3Z.5 

ZO 

0  49  50.35 

17.680 

3  34  48.0 

129.79 

23  36.x 

zz 

2Z  50    9.69 

+M.«79 

— : 

14  3X    5.3 

+  44.11 

22  32.5 

IZ 

0  56  57.45 

+17.914 

+  4  27    3-5 

+131.47 

23  39.4 

Z2 

2Z55    7.40 

M.Sa? 

14  Z2  45.2 

47.56 

22  33.6 

12 

1    4  10.25 

18.153 

5  19  56.8 

139.94 

23  42.8 

13 

22     0  10.86 

ia.758 

[353    2.8 

50.97 

22  34  9 

13 

z  zz  28.82 

18.395 

6  Z3  22.9 

134.19 

23  46.2 

14 

22     5  19.70 

1S.975 

13  31 59.x 

54.33 

22  36.2 

14 

z  18  53.22 

18.638 

7    7  15.8 

135.18 

23  49.8 

15 

22  ZO  33.55 

13.176 

E3    9  35X 

57.« 

22  37.5 

15 

z  26  23.45 

18.881 

8    Z28.9 

X35.»7 

23  53  5 

i6 

22  15  52.15 

+i3»o 

-] 

w  45  51.5 

+  60.96 

22  38.9 

16 

I  33  59  47 

+19.1x9 

+  8  55  54.7 

+136.99 

23  57-3 

17 

22  21  15.22 

13.55a 

t2  20  49.3 

64.88 

22  40.4 

17 

z  4Z  4Z.Z0 

19.949 

9  50  24.6 

136.90 

i8 

22  26  42.55 

lym 

[X  54  29.3 

67.44 

22  42.0 

z8 

z  49  28.  Z4 

19.569 

ZO  44  49.3 

135.78 

0    I.Z 

19 

22  32  Z3.95 

13.891 

iz  26  52.4 

70.63 

22  43-7 

19 

z  57  20.26 

19.771 

IZ  38  58.8 

134.93 

0    5.0 

20 

22  37  49.25 

14.090 

w  57  59.4 

73.78 

22  45.4 

20 

2    5  Z6.98 

19.932 

Z2  32  42.x 

133.59 

0   9.0 

2Z 

22  43  28.33 

•fi4.so6 

-10  27  5Z.Z 

+  78.9* 

22  47.2 

21 

2  Z3  Z7.75 

+90.107 

+13  25  47.0 

+»3i  74 

0  13. z 

22 

22  49  XI.09 

X4.SS7 

9  56  28.2 

80.00 

22  49.0 

22 

2  2Z  21.88 

ao.^32 

Z4  18    Z.8 

129.40 

017.3 

23 

22  54  57-45 

14.506 

9  23  5Z.6 

83.05 

22  50.9 

23 

2  29  28.57 

SO.319 

X5   913-9 

126.52 

021.4 

«4 

23    047.36 

14.653 

8  50    2.Z 

86.07 

22  52.8 

24 

2  37  36  86 

90.363 

15  59  10.4 

123.11 

0  25.6 

25 

23    640,79 

14.800 

8z5    0.4 

89.06 

2254.8 

25 

2  45  45.74 

ao.367 

z6  47  39.2 

X19.90 

0  29.9 

26 

23  12  37.77 

+14.947 

-  7  38  47.3 

+  9iO« 

22  56.9 

26 

2  53  54.10 

+90.391 

+17  34  28.1 

+114.80 

034.1 

27 

23  z8  38.27 

15.095 

7    I  23.6 

M'94 

22  59.0 

27 

3    2    0.76 

90.996 

z8  19  26.Z 

IO>.96 

038.3 

28 

23  24  42.35 

I5.«45 

6  22  50.3 

97.8s 

23     Z.2 

28 

3x0    4.52 

90.078 

Z9    2  23.2 

104.74 

042.4 

29 

23  30  50.08 

15.S99 

5  43    8.3 

ZOO.67 

23    35 

29 

318    4.13 

19.881 

19  43  Z0.6 

99- »7 

046.4 

30 

2337    X.52 

15.559 

5   218.4 

103.48 

23     5.8 

30 

3  25  58.41 

19634 

20  2Z  41.3 

93.34 

050.4 

31 

23  43  16.78 

+19.717 

-  4  20  2Z.6 

-(•106.S4 

23    8.2 

31 

3334618 

+19399 

+20  57  49.4 

+  87.30 

0  54-3 

32 

23  49  35  98 

+19.883 

-  3  37  19.3 

+108.95 

23  Z0.6 

32 

3  41  26.30 

+18.998     +2Z  31  30.6  ,  +  81. IX 

1 

0  58.0 

Day  of  eh*  Month.  ,  let     fth. 

11th. 

Utb.,9l8t.  Mth.  tlac 

>          1          1 
1 

Day  of  the  Month. 

§tb. 

10th. 

Uth.  80  1:.  Uh.  80th. 

Sernidiameter  . 

1 

W           1       • 

38    3.5 

m 

33 

m 

1 
2.9 

2.8 

m 
2.7 

Sei 

nidiameter  .    . 

m             m 

a.6     8.S 

2.5      2.5.    2.6,    2.8 

Hor.  Parallax  . 

1 

10. 1    9.3 

8.6     8.1 

771   73,    7.0 

Ho 

r  Parallax  .     .     . 

6.8 1   6.7 

6.6     6.7     7.0     7.5 

The  tign  -f-  prefixed  to  the  hoarly  change  of  declination  indicates  th 

at  north  declinations  are  increasing  and  south  declinations 

I 

are  docreaaing.    Tho  ligB  —  indicates  that  north  declination 

is  are  decreasing  and  aonth  declinstians  increasing. 
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GREENWICH  MEAN  TIME. 

MAY. 

JUNE. 

g 

o 

1 

Apparent 
Aacension. 

Var.  of 
R.A. 
for  I 
Hour. 

Apparent 
Declination. 

Var.of 
Decl. 
for  z 
Hour. 

Meridian 
Paasage. 

g 

Apparent 
Aacension. 

Var.  of 
R.A. 
for  r 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  z 
Hour. 

Meridian 
Passage. 

No0n, 

Neon. 

Notm, 

JVims. 

Noon. 

Noon. 

Noon. 

Noon. 

h  m    t 

a 

m     t      M 

m 

b    m 

h  m    a 

a 

•     *     • 

m 

h    m 

Z 

33346.18 

+19.359 

+20  57  49.4 

+87.30 

0543 

z 

5  34  40.00 

-9.991 

+22  34  15  4 

-43.84 

052.6 

2 

3  41  26.30 

18.998 

21  31  30.6 

St.zz 

0  58.0 

2 

5  33  36.65 

S.979 

22  x6  28.9 

44.95 

047.6 

3 

3  48  57-71 

z8.6z3 

22     2  42.2 

74.85 

z    1.6 

3 

5  32  17.48 

3.606 

2X  58  19.6 

45.76 

042.4 

4 

3  56  19.39 

z8.x88 

22  3Z  23.0 

68.55 

z    5.0 

4 

5  30  43  98 

4.179 

21  39  55.2 

46.9Z 

036.9 

5 

4    330.42 

I7.7a6 

22  57  32.7 

68.97 

z    8.2 

5 

5  28  5783 

4.66Z 

2X  2X  24.3 

46.31 

03X.2 

6 

4  zo  29.96 

+x7.a3o 

+23  2Z  Z2.5 

+56.06 

z  ZZ.3 

6 

5  27    0.90 

-5.069 

+2X     255.5 

-46.03 

025.3 

7 

4  X7  17.19 

16.70S 

23  42  24.4 

49.95 

Z  Z4.Z 

7 

5  24  55.21 

5.388 

20  44  38.x 

45.34 

0x9.3 

8 

4  23  51.38 

X6.Z44 

24    z  zz.z 

43.96 

z  Z6.7 

8 

5  22  42.98 

5.615 

20  26  42.2 

44.94 

0  X3.2 

9 

4  30  ZI.86 

X5-558 

24  17  35-9 

38.13 

z  Z9.Z 

9 

5  20  26.48 

5.744 

20    9  17.8 

49.79 

0    7.0 

zo 

4  36  17-97 

14-047 

24  3z  42.8 

39.47 

z  2Z.3 

zo 

5x8    8.06 

5.775 

19  52  35- X 

40.77 

i  •     0.9 
IB  M.t 

zz 

442   9x4 

+14.313 

+24  43  36.0 

+96.99 

z  23.2 

zz 

5  15  50.06 

-5.709 

+19  36  44.3 

-38.40 

23  48  4 

Z2 

4  47  44.80 

13.695 

24  53  X9.9 

91.70 

z  24.8 

Z2 

5  X3  34  8x 

5.546 

X9  2x55.x 

35.64 

23  42.3 

X3 

4  53    4  39 

M.975 

25    059.3 

z6.69 

X  26.2 

X3 

5  XX  24.61 

5.989 

X9    8  x6.6 

39.51 

23  36.3 

M 

458    742 

H.«74 

25    639.x 

IZ.79 

127.3 

X4 

5    921.62 

4.946 

x8  55  57.5 

99.04 

23  30.5 

15 

5    253.39 

ii.55« 

25  zo  23.7 

7.<Q 

z  28.1 

15 

5    727.83 

4.593 

X845    5.0 

95.99 

23  24.9 

z6 

5    72Z.8Z 

4*io.8iz 

+25  Z2  z8.z 

+  9.54 

Z28.6 

z6 

5    545x2 

-4095 

+18  35  45.4 

-9t.Sl 

23  X9  4 

X7 

5  zz  32.21 

Z0.053 

25  Z2  27.2 

-1.76 

Z28.8 

17 

5    4x517 

3.461 

1828    3.7 

17.14 

23x4.3 

z8 

5x524.16 

9.«73 

25  zo  55.2 

5.87 

z  28.7 

18 

5    259.44 

9.840 

1822    3.8 

Z9.83 

23    9  3 

19 

5  z8  57.20 

8.478 

25   7  47-2 

9.78 

z  28.3 

19 

5    I  59-22 

9.Z70 

18  17  48.4 

8.45 

23    46 

ao 

5  22  Z0.95 

7.666 

25    3   7.4 

13.51 

z  27,6 

20 

5    I  15.60 

1.458 

• 

18  X5  18.3 

-4.06 

23    0.3 

2Z 

525    5.03 

+  6.839 

+2457   0.3 

—17.06 

Z26.5 

2Z 

5    049.50 

—0.7x2 

+18  14  33.4 

+  0.30 

23  56.2 

22 

5  27  39.  X2 

5999 

24  49  30.  z 

90.43 

z  25.1 

22 

5    0  4X.65 

+0.069 

x8  X5  32.2 

4.58 

22  52.5 

23 

5  29  52.91 

5.149 

24  40  4Z.2 

93.69 

123.4 

23 

5    0  52.63 

0.857 

18  18  X2.4 

8.74 

22  49.0 

24 

5  3z  46.20 

4.991 

24  30  37  6 

96.65 

z  2Z.3 

24 

5    I  22.90 

Z.668 

18  22  30.6 

19.75 

22  45.9 

25 

5  33  18.84 

3.4«8 

24  19  23  5 

99.49 

z  Z8.9 

25 

5    2  12.78 

9.491 

x8  28  22.6 

16.55 

2243.1 

26 

5  34  30.76 

+  ■.565 

+24    7    3.5 

-39.15 

z  z6.i 

26 

5    3  22.52 

+3.391 

+x8  35  43.x 

+90.  ta 

22  40.6 

27 

5  35  22.0Z 

1.707 

23  53  42.0 

34.69 

z  Z3.0 

27 

5    452.25 

4.156 

18  44  26.4 

93-44 

22  38.5 

28 

5  35  52.79 

0.860 

23  39  23.3 

36.91 

z    9.6 

28 

5    6  42.04 

4.994 

18  54  26.2 

96.49 

22  36.7 

29 

536    340 

+  o.oa8 

23  24  ZI.9 

39.00 

X    5.8 

29 

5    851.95 

5.839 

19    5  35  5 

99.94 

22  35.2 

30 

5  35  54.33 

—  0.780 

23    8Z3.Z 

40.86 

X    X.7 

30 

5  XI  21.99 

6.^ 

19  X7  47.0 

31.67 

22  34  X 

31 

5  35  26.23 

-  1.556 

+22  5z  32.4 

-49.48 

0573 

31 

5  14  X2.09 

+7.505 

+19  30  52.9 

+33.77 

22  33.3 

32 

5  34  40.00 

—  «.a9i 

+22  34  Z5.4 

-43.84 

0  52.6 

32 

5  17  22.23 

+8.339 

+19  44  45.0 

+35.59 

22  32.9 

] 

Day  of  the  Moo 

kth. 

ftth. 

10th. 

16th 

flOth. 

<5th. 

tOth. 

Day  of  the  Month. 

4th. 

1 
•th. 

14th. 

l»th. 

S4th. 

ttth. 

Sei 
Ho 

fnidiameter . 
»r.  Parallax  . 

•  • 

•  • 

31 

8.2 

35 
9-2 

19 

39 
103 

4-4 
ZZ.7 

50 
13.1 

IT 

5.5 

14-5 

Semidiameter .    .    . 
Hor.  Parallax  .    .    . 

m 

59 
15.6 

6.x 
16.X 

M 

5.9 
15.7 

•* 

55 

14.7 

m 

50 
13.3 

m 

45 
,  1 1.8 

( 

NoTB.— The  aign  +  indie 

;atea  north  declinationa ; 

the  aifn  —  indicates  south  declinations 

■ 
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GREENWICH  MEAN  TIME. 


JULY. 


AUGUST. 


4 

a 
o 

S 
o 

Q 


Z 
2 

3 
4 
5 


7 
8 

9 
lo 

XI 
12 

13 

M 
15 

i6 

!i7 
i8 

19 

20 

21 
22 

23 

25 

26 

27 
28 
29 

30 

3' 
32 


Apparent 

Rilfht 
Ascension. 


Noon. 


h   m     ft 
5  14  12.09 

5  17  22.23 

5  20  52.36 

5  24  42.40 

5  28  52.28 

5  33  21.91 
5  38  II. 18 

5  43  19.96 

5  48  48.12 

5  54  35.47 

6  041.75 
6  7  6.62 
6  13  49.66 
6  20  50.35 
628    8.00 

6  35  41.78 

6  43  30.73 

6  51  33.72 

6  59  49.40 

7  8  16.31 

7  16  52.84 
7  25  37.22 
7  34  27.65 
7  43  22.31 

7  52  19  34 

8  z  16.96 
8  10  13.50 
8  19  7.40 
8  27  57.27 
8  3641.87 

8  45  20.20 
8  53  51.36 


Var.  of 
R.  A. 
for  I 
Hour. 


Noon. 


+  7.505 
8.339 
9.171 

9.999 
XO.834 


Apparent 
I>eciination. 


Noon. 


+19  30  52.9 
19  44  45.0 

19  59  14  8 

20  14  13.4 
20  2931.4 


Var.  of 
Decl. 
for  I 
Hour. 


+11.645    +204459.4 


19.460 

13.271 
14.075 
14.869 

+15.651 
16.418 
17.165 
17.887 
18.576 

+19.«3X 
19.841 
SO.399 
ao.898 
ai.333 

+41.698 
ai.988 
aa.aoa 
».339 
».40o 

+M.390 
M.311 
a3.x7i 
ai.976 
ai.734 


21    O  27.3 

21  15  44.7 

21  3041.0 
2145     5.1 

+21  58  45-3 

22  II  29.7 
22  23  6.6 
22  33  24.0 
22  42    9.8 

+22  49  Z2.0 

22  54  19.2 
22  57  20.5 
22  58  6.2 
22  56  27.9 

+22  52  18. Z 
22  45  31.8 
22  36  5.2 
22  23  57.0 
22     9     7.5 

+2Z  5z  39.x 

21  31  36.0 

2Z    9    3.6 

20  44     9.2 

20  Z7    0.5 


+«i.453    +I9  47  46.Z 

+«.I39  I  +19  X6  35.1 


Noon. 


Meridian 
Passage. 


8 


h    m 
+33.77  I  22  33.3 
35.5a  •  22  32.9 

36.90  22  32.7 

37.91  '  22  32.9 


Apparent 

RiKht 
Ascension. 


Noon, 


3«.53 

+38.74 
38.52 
37.86 

36.75 
35.  »7 


22  33.5 

22  34.3 

22  35.5 
22  37.0 
22  38.8 
22  41.0 


+33.10  22  43.5 

30.53  22  46.2 
87.46  22  49.3 
13.90  22  52.6 
19.83  22  56.2 

+I5.«7  23     O.I 

10.14  23     4.2 

+  4.79  23    8.6 

—  X.04  23  13.1 

7.tl  23  17.8 

• 

— X3.64  23  22.6 

10.95  2327.5 

16.9/  23  32.5 

3371  2337.5 

40.40  2342.5 

-46.94  2347.5 

55.18  23  52.5 

59.36  2357.4 
65.11 

70.54  O     2.2 

-75.59  o   6.9 

-80.16  o  1 1.5 


X 
2 

3 
4 
5 

6 

7 
8 

9 

10 

zi 
12 

13 

M 
15 

16 

17 
18 

19 
20 

21 
22 

23 
24 
25 

26 

27 
28 

29 
30 

31 
32 


Var.  of 
R.A. 
for  I 
Hour. 


h  m  s 
85351  36 
9  2  X4.67 
9  10  29.61 
9  x8  35.80 
9  26  32.96 

9  34  20.99 
9  4Z  59.84 

9  49  2952 
9  56  50. Z2 

zo    4    Z.78 

ID  zz  4.69 
zo  17  59.06 
Z024  45. ZI 
ID  3Z  23.08 
10  37  53-22 

zo  44  Z5.78 
xo  50  31.00 

10  56  39.Z3 

11  a  40.40 
II    83503 

ZZ  14  23.22 
zz  20  5.Z9 
zz  25  4Z.ZO 
zz  3z  zz.zz 

"  36  35.37 

zz  4Z  54.02 

"47  7.15 
zz  52  Z4.85 

zz  57  Z7.Z8 

12     2  14.19 

X2  7  5.87 
Z2  II  52.23 


Noon. 


Apparent 
Declination. 


Noom, 


+1X.X39 

I 

10.800 
90.441  j 
10.071 
19.691 

+19.310 
16.997 

18.547 
18.X7X 
17.809 

+17.44* 
17.090 

16.749 
16.417 
X6.096 

+15.765 
15.485 
15.194 
14.913 
14.641 

+14-377 
14.  Ill 

13.871 
15.630 

13-394 


+19  16  35.x 

x8  43  36.9 
18  9  0.9 
Z7  32  56.0 
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The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  and  sooth  declinatiooi 
are  decreasing.    The  sign  —  indicates  that  north  declinations  are  dacreasing  and  south  declinations  increasing. 
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+XX.699 

XI.758 
XX. 8x7 

XX.875 
11.032 

+XX.989 

XS.045 
xt.xox 

it.X35 

XS.10B 

4*xt.t6o 
XS.SXO 

x«-359 
XS.407 

M.454 

+"499 
M.543 

xa.585 

xt.Gas 

n.tf4 

+it.70i 
xa.737 

M.77X 
xa.809 

xa.Qss 

+xa.86x 
xa.887 
xa.9ia 
xa.935 
M.936 

+xa.975 
4-xa.99i 


Apparent 
DecIiaatioQ. 


Noam, 


x6  48  43.5 
17  532.0 
Z7  22  0.3 
Z738  7.7 
17  53  53.3 

-z8  9  X6.4 
z8  24  z6.z 
z8  38  51.6 
Z853  2.Z 
Z9   646.8 

-Z920   4.9 

19  32  55.8 
Z9  45  z8.8 

19  57  13. 1 

20  838.Z 


Var.  of 
Decl. 
for  X 
Hour. 


19  33.x 
20  29  57.4 

20  39  50.5 
2049  ZZ.8 
2058   0.8 

-2Z    6  Z6.9 
2Z  Z3  59.7 

2Z  2Z  8.5 
2Z  27  43.0 

2Z  33  42.7 


39    7.3 
2Z  43  56.2 

2Z  48     9.2 

21  5X  45.8 
2Z  54  45.8 


57   B-8 

-21  58  54.7 


N^om, 


-4a.4a 
4X.60 

40.74 
39.86 

38.94 

-37-98 
36.99 
33.96 
34-90 
33.81 

-sa.69 
3x54 

30-36 
fl9.x6 

«7.9« 

-a6.66 

as- 37 
a4.05 
33.71 
ax.  33 

-19-97 
x8.37 
X7.X5 
X3.7a 
X4.a6 

— xa.78 
XX.39 

9.78 
8.a6 

6.73 

-  5.X9 

-  S.63 


Meridian 
Passage. 


h    m 
20  57.3 

2058.1 

20  59.0 

20  59.8 

2Z     0.7 


2 
2: 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
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2-4 
3.3 
4.2 

5.1 

6.0 
7.0 
8.0 

9.1 
Z0.2 

11.3 
12.4 

13.5 
Z4.6 

15.7 

z6.8 
z8.o 
Z9.Z 
20.3 

2Z.5 

22.7 

239 

25. z 
26.3 
27.6 

28.8 

30.  z 


o 


Q 


Day  of  Che  Month. 


Semidiameter  . 
Hor.  Parallax  . 


let 


9.3 
9.6 


•th. 


8.9 
9.2 


11th. 


8.6 
8.9 


l«th. 


8.3 
8.6 


list. 


8.0 
8.3 


Wth. 


7.8 
8.0 


Slst 


7.6 
7.8 


I 

2 

3 
4 
5 

6 

7 
8 

9 
zo 

zz 

Z2 

13 
14 
15 

16 

17 
18 

19 
20 

2Z 
22 

23 
24 
25 

26 

27 
28 

29 
30 

31 
32 


Apparent 

Right 
Ascension. 


Jw00M» 


h  m  a 
8  13  49.^ 
8  Z9  Z.60 
8  24  Z3.84 
8  29  26.33 
83439.02 

8  39  5Z.85 

845  4.77 
8  50  Z7.72 

8  55  30.64 

9  043.48 

9  5  56. z8 
9  zz  8.69 
9  16  20.95 

9  2Z  32.90 

9  26  44.49 

9  31  55.68 
9  37  6.42 
9  42  16.66 
9  47  26.37 

9  52  35.49 


19  57  43-99 

20  2  51.84 

20  7  59.00 
20  Z3  5.44 
20  z8  ZZ.Z3 

20  23  Z6.04 
20  28  20.  z6 
20  33  23.46 
20  38  25.9Z 
20  43  27.49 

20  48  28.19 
20  53  27  99 


Var.  of 
R.A. 
for  X 
Hoar. 


iVSwii. 


a 
+M.991 
13.005 

13.0x7 
x3.oa6 

X3033 

+X3.Q38 
X3.040 
13.040 
X3.038 

13034 

+xs.oa7 
13.0x8 
13.006 
xa.993 
xt.976 

-fM.958 
13.938 
X3.9X6 
ia.893 
xa.80B 

-|-xa.84a 
xa.8x4 
xa.764 

ia.733 
X3.7ta 

+X3.689 

xa.655 
xa.6ao 

xa.384 

xa.548 

+xa.5xx 
+xa.473 


Apparent 
Declination. 


Notm^ 


-2Z  58  54.7 
22  O  3.Z 
22  033.9 
22     O  26.8 

2z  59  4X.8 

-2Z  58  Z8.7 
2Z  56  Z7.5 
2Z  53  38.0 
2Z  50  20.4 
2Z  46  24.5 

— 2Z  4Z  50.6 

2Z  36  38.6 
2Z  30  48.8 
2Z  24  2Z.3 
2Z  Z7  Z6.2 

-2Z  9338 
2Z  Z  Z4.3 
20  52  Z7.9 
20  42  44.9 
20  32  35.8 

-20  2Z  50.8 

20  ZO  30.3 
Z9  58  34.6 

Z946  4.0 

Z9  32  59.0 

-Z9  Z9  20.0 

X9   3   7-5 

18  50  21.9 

1835  3.8 
z8  Z9  13.6 

-z8   a  5x9 
-X7  45  59.x 


Var.  of 
DecL 
for  X 
Hour. 


Noam, 


-3.63 

«.07 

—  0.50 

+  X.08 

a.66 

+  4.a5 

3.84 

7.43 

9.03 

xo.6a 


Meridian 
Paasage. 


4-xa.ax 
«3.79  I  2 
15.37  j  2 
16.93  2 
18.49 

+ao.04    2 

ax. 38    2 

I 
33. XX  ,  2 

I 

34.63 
36.  X3 

+a7.6a 
•9.09 
30.53 
3x99 
SS.4* 


m 
30.1 

31.4 
32.7 
340 
35a 

36.5 
37.8 
39  X 
40.3 
4x6 

42.8 

44.x 

454 
46.7 

479 

49.x 
50.3 

5X.5 
52.7 

539 

55.x 
56.3 
57.5 
58.7 
598 


4^.8a    22    z.o 
36.ax    22    2.Z 


37.58 
38.9a 
40.35 

+41.55 
+4«.83 


22  3.2 

22  4.2 

22  5.3 

22  6.3 

22  7.4 


Day  of  the  Month. 


Semidiameter . 
Hor.  Parallax . 


ftth. 


7.4 
7.6 


10th. 


7.2 
7-4 


Uth. 


7.0 
7.2 


6.8 
7.0 


tSth. 


6.6 
6.9 


NOTB.— The  aign  +  indicates  north  decUnadonB ;  the  sign  —  Indlcatea  sonth  decUnadooa. 
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GREENWICH  MEAN  TIME. 

MARCH. 

APRIL. 

a 
>    o 

a 

Apparent 
Ascension. 

Var.  of 
R.  A. 
for  I 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  I 
Hour. 

Meridian 
Passage. 

•3 
g 

Apparent 

ifiKht 
Asccusion. 

Var.  of 
R.  A. 
for  X 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  I 
Hour. 

>feridian 
Passage. 

Noon. 

AWn. 

No^n. 

Noom, 

Neon. 

Noon. 

ATmo. 

N«om, 

h   IS     ■ 

B 

•     *      I* 

M 

h    m 

h   m     t 

• 

•                m 

m 

h    m 

Z 

20  43  27.49 

+ia.54« 

— ] 

[8  19  13.6 

+40.35 

22    5  3 

I 

23  II  44.47 

+".445 

-6  38  25.5 

-W8.34 

22  31.0 

a 

20  48  28.19 

la.sxi 

18    251.9 

4X-55 

22     6.3 

2 

33  16  18.89 

XI. 435 

6  10  59.6 

68.80 

22  31.6 

3 

20  53  27.99 

W.473 

74559.1 

43.83 

22     7.4 

3 

33  30  53.80 

XX.40S 

5  43  23.0 

69.83  •  22  32.2    1 

4 

ao  58  26.89 

M-435 

17  28  35.8 

44.09 

22     8.4 

4 

33  35  26.22 

X1.383 

5  15  36.5 

6964 

22  32.8 

5 

ax    3  24.86 

13.396 

C7  xo  4a.5 

45.33 

22     9.4 

5 

23  29  59.31 

xx.s6s 

4  47  40  7 

7O.OX 

22  33  4 

6 

2x    8  21.90 

+W.S57 

— ] 

[6  52  19.9 

+46.54 

22  10.4 

6 

23  34  31-79 

+11.348 

-4  19  36.3 

+70.35 

22  34.0 

7 

2x  13  18.00 

18.318 

t6  33  28.5 

47.75 

22  XI.4 

7 

2339    3.98 

"333 

3  51  24.1 

70.66 

22  34.6 

8 

21  x8  X3.14 

It.  378 

[6  14    9.0 

48.89 

22  X2.3 

8 

23  43  35  83 

XI. 380 

323    4.8 

70.94 

23  35.3 

9 

ax  23    7.3a 

M.«39 

[5  54  22.0 

'    so.oa 

22  13.3 

9 

2348    7.37 

XX.308 

2  54  39  0 

71.80 

22  35  8 

zo 

ax  28   0.54 

It.  197 

t5  34    8.1 

5X.X3 

aa  14.3 

10 

33  53  38.64 

tutm 

3  36    7.4 

71.43 

aa  36.4 

IX 

az  32  52.79 

+ia.i57 

— ] 

15  13  28.0 

+S3.3I 

aa  15. 1 

II 

2357    9^ 

+XX.388 

-I  57  30.8 

+7i.6t 

32  36.9 

12 

2x  37  44.08 

13. 117 

[4  52  22.3 

53.36 

aa  x6.o 

Z3 

0    z  40.50 

XX.880 

z  38  49.8 

71.78 

22  37  5 

13 

21  42  34.4X 

M.077 

[4  30  51  8 

54.38 

22  16.9 

13 

0    6  11,16 

XX.874 

I    0    5.3 

71.93 

32  38.1 

14 

21  47  23.78 

M.037 

[4    857,0 

5538 

22  17.8 

M 

0  10  41.68 

XX.869 

0  31  17.8 

73.05 

33  38.7 

^5 

2X  52  I2.X9 

"•90; 

[3  46  38.7 

56.34 

22  18.7 

X5 

0  15  12. zo 

XX.366 

-0    2  38.1 

7S.XI 

33  39.3 

i6 

21  56  59.65 

+11.958 

— ] 

[3  23  57  6 

+57.18 

22  19.5 

16 

0  Z9  43.47 

+IX.864 

+0  26  23.2 

+73.  x6 

33  39.8 

17 

22      I  46.  X8 

11.9x9 

^3    0543 

58.09 

22  20.3 

17 

0  34  12,81 

X1.864 

0  55  15.3 

78.  x8 

22  40.3 

x8 

22     6  31,79 

11.88X 

12  37  29.5 

58.97 

22  21. 1 

18 

0  28  43.17 

IX. 365 

I  24    7.6 

78. 18 

32  40.9 

19 

22  IX  16.48 

XI, 843 

[2  1343.8 

59.83 

22  21,9 

19 

0  33  13  57 

11.368 

X  52  59  4 

73.14 

22  41  4 

20 

22  16     0.28 

XX.806 

[I  49  38.0 

60.65 

22  22.7 

30 

0  37  44.07 

XI.873 

a  ai  50.0 

78.06 

22  42.0 

21 

22  20  43.20 

+11.770 

—3 

II  25  12.8 

•W1.44 

22  23.5 

31 

0  42  14.71 

+11.879 

+3  50  38.6 

+71. 98 

33  43.6 

22 

22  25  25.27 

"735 

[I    028.8 

62.33 

aa  34.2 

33 

0  46  45  52 

XX. 887 

3  19  24.6 

71.85 

33  43.3 

23 

22  30     6.50 

II. 701 

[o  35  26.8 

68.95 

22  24.9 

23 

0  51  Z6.54 

11.397 

348    7-4 

71.70 

22  43  7 

24 

22  34  46  93 

11.668 

[o  xo    7.3 

63.66 

22  25.6 

24 

0  55  4781 

It. 308 

4  16  46.3 

71.53 

22  44  3 

25 

22  39  26.57 

"635 

9  44  31. 1 

64.34 

aa  36.3 

25 

X    0x9.37 

XX. 381 

4  45  20,6 

71.33 

22  44.9 

!26 

22  44    5.45 

+11.604 

-  9  18  38.8 

+65.00 

33  37.0 

36 

z    4  51.26 

+XX.336 

+5  13  49.7 

471.09 

22  45  5 

27     22  48  43.60 

"574 

85231.1 

65.63 

22  27.7 

27 

x    92352 

XX. 353 

5  43  13.8 

70.83 

32  46,1 

,28      225321.05 

11.546 

826    8.7 

66.83 

23  28.4 

28 

I  13  56.30 

XX.S70 

6  10  39.3 

70.54 

22  46.7 

29 

22  57  57  83 

II. 519 

7  59  32.3 

66.80 

22  29.1 

29 

z  z8  39.33 

13.390 

6  38  38.4 

70.88 

22  47.3 

30  ,  23     2  33.97 

"493 

7  32  42  5 

67.34 

22  29.7 

30 

Z23    3.94 

XX.4XX 

7    639.5 

69.87 

22  47.9 

31    23    7    951 

+11.468 

-    7    540.0 

+«7.85 

22  30.4 

31 

z  37  37.09 

+".434 

+7  34  31.9 

-HS9.49 

22  48.6 

I32      231X44.47 

1 

+"445           6  38  25.5 

+68,34 

22  31.0 

32 

z  32  zi,8o    +11.458 

+8    2  14.9 

+69.08 

22  49.3 

Day  of  the  Month 

1st. 

Mb. 

11th. 

l«th. 

81st. 

Wth. 

Slst 

Day  of  the  Month. 

ftth. 

10th. 

Ittb 

.  Mth. 

Uth. 

•0th. 

Sem id ia meter  . 
Hor.  Parallax  . 

6.5 
6.7 

6.3 

6.6 

6.2 

6,4 

ft 

6.Z 
6.3 

m 

6.0 
6.2 

59 
6.1 

• 

58 
6.0 

Sei 
Ho 

nidiameter  .     .     . 
r.  Parallax  .     .     . 

57 
59 

56 

5-8 

m 

5.5 
5.7 

m 

55 

56 

m 

5.4 
5.6 

m 

53 
5  5 

1 

The  siicn  +  prefixed  to  the  hourly  change  0 
are  decreasing.    The  sign  —  indicat 

r  declination  indicates  tfa 
es  that  north  declination 

at  north  declinations  are  increasing  and  t 
s  are  decreasing  and  south  declinations 

lonth  declinations 
increasing. 

15 
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GREENWICH  MEAN  TIME. 

MAY. 

JUNE. 

Day  of  Month. 

Apparent 
Ascension. 

Var.  of 
R.  A. 

for  I 
Hour. 

Apparent 
Decfiiiatton. 

Var.o 
Decl 
for  I 
Hour 

f 

• 

Meridian 
Passage. 

• 

•3 

a 

0 

0 

a 
Q 

Apparent 
Ascension. 

Var.  of 
R.A. 
for  X 
Hour. 

Apparent 
Declination. 

Var.  of 
Oecl. 
for  X 
Hour. 

Meridian 

Noon, 

Noon, 

Noon. 

Noon 

Noon, 

Noon. 

No0n, 

Noon 

h    m     B 

s 

e       '        n 

*t 

h    m 

h  m     s 

s 

•                      M 

m 

h    m 

I 

I  27  37.09 

+"•434 

+  7  34  319 

+69.49 

22  48.6 

I 

3  56  13.46 

+X3.6S8 

+19  41  ZI.6 

+43.93 

23  X5  4 

2 

I  32  11.80 

IX.458 

8    2  14.9 

69.08 

22  49.2 

2 

4    X  17  79 

X3.704 

X958    6.3 

41. 61 

23  z6.6 

3 

I  36  47.10 

XX. 483 

8  29  47.8 

68.6s 

22  49.9 

3 

4    6  23.22 

X3.750 

20  14  28.9 

40.36 

23  17.8 

4 

I  41  23.04 

XX. 510 

857    9  9 

68.18 

22  50.5 

4 

4  XI  29.73 

13.795 

20  30  18.9 

38.89 

23  19.0 

5 

I  45  59.65 

"539 

9  24  20.4 

67.69 

22  51.2 

5 

4  x6  37.3X 

X3.839 

20  45  35.5 

37.49 

23  20.2 

6 

I  50  36.97 

+XX.569 

+  951  18.7 

+67.17 

22  51.9 

6 

4  21  45  94 

+13.883 

+21    0  18.2 

+36.06 

2321.4 

7 

I  55  1503 

IX. 601 

10  18    4.0 

66.61 

22  52.6 

7 

4  26  55.60 

13.934 

21  14  26.2 

3461 

23  22.6 

8 

I  59  53.83 

XI. 633 

10  44  35  6 

66.0a 

22  53.3 

8 

4  32    6.25 

13.965 

21  27  59.1 

33.13 

23  23.9 

9 

a    4  33  43 

IX.666 

II  10  52.8 

65.40 

22  54.1 

9 

4  37  X7.87 

X3.005 

21  40  56.3 

51.63 

23  25.1 

lO 

2    9  13.86 

XX.701 

II  36  54-8 

64  ^76 

22  54.8 

10 

4  42  3043 

X3.04S 

21  53  17.2 

30.  xo 

23  26.4 

II 

2  13  55  13 

+".737 

+12    2  40.8 

+64.08 

22  55.6 

II 

4  47  43.90 

+13.080 

+22    5    1.3 

•f38.56 

23  27.7 

12 

2  18  37.28 

"774 

12  28  10.2 

63.37 

22  56.3 

12 

4  52  58.24 

X3.X16 

22  16    8.1 

36.99 

23  29.0 

13 

2  23  20.33 

IX.813 

12  53  22.2 

63.63 

22  57.1 

X3 

4  58  13.4X 

13.150 

22  26  37.0 

a5.4i 

23  30.3 

M 

2  28    4.30 

11.851 

13  18  16.0 

6X.86 

22  57.9 

14 

5    32937 

13. 183 

22  36  27.7 

33.81 

2331.7 

15 

2  32  49.22 

IX.891 

13  42  51.0 

61.06 

22  58.7 

15 

5    8  46.09 

13.313 

22  45  39.7 

93.19 

23  33  0 

i6 

2  37  35  XI 

+11.932 

+14    7    6.5 

+60.33 

22  59.5 

16 

5  X4    3.51 

+13.341 

+22  54  12.6 

+30,35 

23344 

17 

2  42  21.98 

"•974 

14  31    1.7 

59.37 

23     0.4 

17 

5  19  21.60 

X3.368 

23    2    5.9 

18.89 

23  35  7 

i8 

2  47    9.86 

13.016 

14  54  35.9 

58.47 

23    X.3 

z8 

5  24  40.30 

13.39a 

23    9x9.3 

X7.a3 

23  37.x 

19 

2  51  58.75 

xa.059 

15  X7  483 

57-55 

23     2.2 

19 

5  29  59.57 

13.3x4 

23  X5  52.5 

1S-S4 

23  38.5 

20 

2  56  48.69 

X3.IQ3 

15  40  38.3 

S6.€o 

23     3.1 

20 

5  35  19.36 

13334 

23  2Z  45.2 

13.84 

23  39.9 

21 

3    X  39  69 

+ia.i47 

+16    3    5.1 

+55.63 

23     40 

21 

5  40  39.62 

+13.353 

+23  26  57.0 

+13.13 

23  4x3 

22 

3    631-76 

13.19a 

16  25    8.0 

54.6a 

23    4-9 

22 

5  46    0.30 

13.370 

23  31  27.7 

X0.4X 

23  42.8 

23 

3  "  24.91 

13.338 

16  46  46.4 

53.58 

23    5-9 

23 

551  21.34 

13.385 

23  35  17.0 
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+13.507 
13.5M 

13.514 
13.5x3 
13.509 

+I3.50* 

X3.493 
13.481 

13.466 
13.448 

+X3.4a7 
13.404 
13.378 
13.349 
13.317 

+i3»a«S 
+13.446 


Apparent 
Declination. 


Noon, 


22  56  39.4 

23  ZO     2.Z 
23  22  45.3 

23  34  48.5 

23  46  ZZ.2 


23  56 
2 

24  I 
2 
2. 


-2 

2 
2 

2 
2 

-2 
2 
2 
2 
2 

-2 

2 
2 
2 
2 

-2 
2 
2. 
2 

2. 

-2 
-2 


24 
32 


52.7 
52.6 
10.5 
46.0 
38.6 


39  48.0 
46  Z3.8 
51  55-8 
56  53.6 
z    7.2 

436.2 
720.5 

919.9 
zo  34.4 

"    3.9 

zo  48.5 
9  48.0 
8  2.5 
532.Z 
2  Z6.9 

58  Z7.Z 
53  32.8 
48  4.2 
4Z  5Z.6 
34  55.2 

27  15.3 
z8  52.3 


Var.  of 
Decl. 
for  I 
Hour. 


Noon. 


-34.a6 
32.63 
30.97 

99.^ 
•7.58 

-95.86 
34.13 
33.36 
30.58 
18.78 

-16.98 
15.16 

13.3a 
IX.48 

9.63 

-7.77 
5.91 
4.04 
3.17 

—  0.30 

+  1.58 
345 
5' 33 
7.90 

9.07 

+ia99 

19.77 
14.61 

16.44 
18.36 

4-90.06 
+91.85 


Meridian 
Passage. 


h  m 
45.9 
47.2 
48.5 
49.8 
5Z.Z 

52.5 

53-9 

55-3 

56.7 
58.2 


z  59.6 
2  z.o 
2    2.4 

a  3-9 
2    5.3 

2  6.8 
2  8.3 
2  9.8 
2  ZZ.3 
2  Z2.7 

2  Z4.2 
2  Z5.6 
2  Z7.Z 
2  Z8.5 
2  20.0 

2  2Z.4 

2  22.8 
2  24.2 
2  25.6 
2  27.0 

2  28.4 
2  29.7 


6 

d 

o 


n 


I 
2 

3 
4 
5 

6 

7 
8 

9 
zo 

zz 

Z2 
13 

X4 

15 

z6 

17 
z8 

19 
20 

2Z 
22 

23 
24 
25 

26 

27 
28 

29 

3«> 

31 
32 


Apparent 

RiRht 

Ascension. 


Noon. 


h   m     a 
Z9  ZZ  37.02 

19  16  55.34 

Z9  22  Z2.76 

19  27  29.20 

Z9  32  44.62 

Z9  37  58.95 
Z9  43  Z2.Z5 
Z94824.Z5 
19  53  3492 

19  58  44-39 

20  352.53 
20  8  59.30 
20  Z4  4.66 
20  Z9  8.56 
20  24  ZO.98 

2029  ZZ.90 
20  34  ZZ.29 
20  39  9.Z2 
2044  5.38 
20  49  0.06 

20  53  53- 13 
20  58  44-59 
2z  334.42 
2Z  8  22.64 
2z  Z3  9.24 

2Z  Z7  54.2Z 

2Z  22  37.56 
2Z  27  Z9.28 

2z  3z  59.38 

2Z  36  37.88 

2Z  4Z  Z4.77 

2Z  45  50.07 


Var.  of 
R.A. 
for  I 
Hour. 


Noon, 


s 
+13.983 

13.946 

13.907 

13.166 

13.199 

4'13.07« 
13.097 
19.976 

19.933 
13.868 

+13.8X3 

x«.754 
Z3.694 
IS.G33 
X8.570 

+13.507 
X9.443 
13.578 
XS.3X3 

x«.«45 

+X3.i7e 

X3.X11 
13.043 
XI.976 

ix*9oB 

+11.840 

XX.77? 
11.704 
11.637 
11.570 

+11.504 
+11.437 


Apparent 
Declinadon. 

Var.  of 
Decl. 
for  I 
Hour. 

Noon, 

Noon* 

m     9       m 

m 

-24  27  Z5.3 

4^K).o6 

24  18  52.3 

3X.85 

24    9  46.6 

33.61 

23  59  58.5 

35.37 

23  49  28.6 

37.  xo 

-23  38  17-3 

+38.83 

23  26  25.  z 

30.51 

23  13  52.5 

33.  z8 

23    040.Z 

33.84 

22  46  48.3 

55.46 

-22  32  Z7.9 

+^7.06 

22  Z7    9.4 

38.63 

22    1  23.6 

40.17 

2Z  45     Z.2 

4X.68 

2Z  28     2.8 

43.17 

-2Z  ZO  29.Z 

+44.63 

20  52  20.7 

46.06 

20  33  38.4 

47.46 

ao  14  22.9 

48.8s 

19  54  34-8 

30.17 

-19  34  15.0 

+5x48 

Z9  Z3  24.2 

5«.75 

z8  52    3.2 

54.00 

z8  30  Z2.6 

55.M 

x8   753.3 

56.39 

-Z7  45   6.0 

+57  54 

Z7  21  5Z.5 

58.66 

z6  58  10.5 

59.75 

1634    3  9 

60.80 

z6   932.3 

61 .83 

-X5  44  36.7 

4«8.8i 

-Z5  Z9  177 

+63.76 

Meridian 
Passage. 


h    m 
228.4 

2  29.7 

2  3Z.I 

232.4 
233.7 

235.0 
236.3 
237.6 
238.9 

S  40.Z 

241.3 
242.4 

243.5 
244.6 

245.7 

846.8 

247.9 
248.9 

•49.9 
250.9 

25Z.8 
252.7 
253.6 

2  54-4 
255.2 

2  56.0 

2  56.8 
257.6 

258.3 
259.0 

259.7 

3  0.3 


Day  of  the  Month. 


I  Semidiameter 
>  Hor.  Parallax 


1st. 

•th. 

11th. 

m 

Ittb. 

Slst 

m 

tt 

m 

I* 

6.Z 

6.3 

6.4 

6.5 

6.7 

6.4 

6.5 

6.6 

6.8 

6.9 

seth 


6.8 
7-X 


Dayof  the  Month. 


Semidiameter 
Hor.  Parallax 


Ist. 


7.0 


•th. 


7.2 


7.2,    7-4 


11th. 


74 
7.6 


Uth. 


7.6 
7.8 


81st 


7-8 
8.0 


Wth. 


8.0 
8.3 


tlSL 


8.3 

8.6 


Th«  sign  +  prefixed  to  the  hourly  change  of  declination  indicatat  that  north  declinations  are  increaaing  and  sooth  declinations 
are  decreasing.    The  sign  —  indicates  that  north  declinations  are  decreasing  and  sooth  declinations  increasing. 
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MARS,  1896. 


GREENWICH  MEAN  TIME. 

JANUARY. 

FEBRUARY. 

s 

'S 

Api>arent 
Ascension. 

Var.of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Hoar. 

Meridian 
Passage. 

6 
§ 

Q 

Ascension. 

Var.of 
RA. 
fori 
Hoar. 

Apparent 
Declination. 

Var.  of 

Decl. 

for  I 

Hour. 

Meridian , 
Passage.  1 

1 

A^«MI. 

Noofi. 

I/a^m. 

Noom, 

Noim. 

ASnm. 

Aiwfi. 

Noon, 

h  m    a 

s 

0        f        m 

m 

h    m 

h  m    ■ 

■ 

•     »      » 

n 

h    m 

1 

16  52  15.89 

+7.705 

-22  44     2.9 

—14. 11 

22    8.9 

I 

x8  30  23.65 

+8.043 

-2349    9.6 

+  4.04 

2 

I  44-9 

2 

16  55  21.03 

7.7a3 

22  49  35-2 

X3.58 

22     8.0 

2 

x8  33  36.72 

8.046 

23  47  25.4 

4.66 

2 

144.2 

3 

16  58  26.60 

7.740 

22  54  54-6 

13.04 

22     7.2 

3 

18  36  49.86 

8.048 

23  45  26.4 

5.38 

2 

1435 

4 

17    I  32.58 

7.757 

23    0     I.O 

Za.50 

22     6.3 

4 

x8  40    3.06 

8.050 

23  43  12.7 

S.89 

2 

142.8 

5 

X7    438.96 

7»774 

23    4  54-2 

11.95 

22     5.5 

5 

x8  43  X6.30 

8.053 

23  40  44-3 

6.50 

2 

I  42.1 

6 

17    7  45-75 

+7.791 

-23    934.2 

—11.40 

22     4.7 

6 

x8  46  29.57 

+8.053 

-23  38    1.0 

+  7." 

2 

I  41.4 

7 

17  10  52.93 

7.807 

23  14    1.0 

XO.85 

22     3.9 

7 

x8  49  42.85 

8.053 

2335    3.0 

7.73 

2 

140.7 

8 

17  14    0.49 

7.833 

23  18  14.4 

10.39 

22     3.1 

8 

x8  52  56.14 

8.053 

23  31  50.3 

8.34 

2 

I  40.0 

9 

17  17    8.41 

7.837 

23  22  14.2 

9.7a 

22    a.  3 

9 

x8  56   9.4X 

8.051 

23  28  22.9 

8.95 

2 

I  39.2 

lO 

17  20  16.69 

7.85a 

23  26   0.3 

9.X5 

22     X.5 

10 

x8  59  22.65 

8.050 

23  24  40.8 

9.56 

2 

138.5 

II 

17  23  25.31 

+7.866 

-23  29  32.8 

-  8.57 

22    a7 

IX 

19   235-85 

+8.049 

>^3  2044.1 

+XO.X7 

2 

137-8 

12 

17  26  34.26 

7.880 

23  32  51.5 

7.99 

21  59.9 

12 

19   548.99 

8.047 

23  16  32.8 

10.78 

2 

X37-0 

13 

17  29  43.54 

7.893 

23  35  56.4 

7.41 

21  59.1 

X3 

X9   9    2.06 

8.044 

23  12    7.0 

XI.  38 

2 

136.3 

14 

17  32  53.12 

7.905 

23  38  47.3 

6.8s 

21  58.3 

X4 

19  12  15.04 

8.040 

23    7  26.5 

11.98 

2 

135-5 

»5 

17  36    3.00 

7.917 

23  41  24-x 

6ii34 

21  57.6 

X5 

19  15  27.92 

8.035 

23    231.7 

18.  58 

2 

134-8 

i6 

17  39  13.16 

+7.9^ 

-23  43  46.8 

-5.«5 

21  56.8 

x6 

X9  18  40.69 

+8.039 

-22  57  22.5 

+13.18 

2 

I  341 

17 

17  42  23.58 

7.940 

23  45  55.3 

5«o6 

2X  56.x 

»7 

19  21  53-33 

8.023 

22  51  59.0 

X3.77 

2 

133-4 

i8 

17  45  34-26 

7.950 

23  47  49-6 

4.47 

21  55.3 

18 

1925    583 

8.017 

22  46  21.2 

14.36 

2 

2  32.6 

19 

174845.18 

7.960 

23  49  29.6 

^87 

21  54.6 

19 

1928  18.19 

8.01X 

22  40  29.2 

«4.95 

2 

i3»-9 

20 

17  51  56.33 

7.989 

2350553 

S.a7 

21  53-8 

20 

19  31  30-38 

8.004 

22  34  23.1 

15. 54 

2 

X  3X.X 

21 

1755    7-69 

+7.978 

-23  52    6.6 

—  3.^ 

2X  53.1 

21 

19  34  42.40 

+7.997 

-22  28    2.9 

+16.13 

2 

130.4 

22 

17  58  19.25 

7.986 

2353    3.4 

3.07 

21  52.3 

22 

19  37  54-25 

7.989 

22  21  28.8 

16.71 

2 

I  29.6 

23 

18    I  31.01 

7.993 

23  53  45-8 

X.47 

21  51.6 

23 

19  41    5.91 

7.981 

22  14  40.7 

17.39 

2 

X  28.9 

24 

18    442.95 

8.000 

23  54  13.6 

Ob86 

21  50.8 

24 

19  44  »7-37 

7.973 

22   7  38.9 

17.86 

2 

I  28.x 

25 

18    7  55.06 

8.007 

23  54  26.9 

-Ob35 

21  50.1 

25 

X9  47  28.63 

7.965 

22    0233 

18.43 

2 

127.3 

26 

18  II    7.33 

+8.014 

-23  54  25.6 

+  a36 

21  49.4 

26 

19  50  39-68 

+7.957 

-21  52  54.0 

+19.00 

2 

I  26.6 

27 

18  14  19.74 

8.oao 

2354   9-7 

0.97 

21  48.6 

27 

19  53  50.51 

7.948 

21  45  II. I 

19,56 

2 

I  25.8 

28 

18  17  32,30 

8.036 

23  53  39-1 

1.58 

21  47.9 

28 

1957    x-xi 

7.938 

21  37  14.8 

30.13 

2 

X  25.1 

29 

18  20  44.97 

8.031 

23  52  53.8 

8.19 

21  4/.  I 

29 

20     0  11.48 

7.938 

21  29     5.1 

30.68 

2 

X24.3 

30 

18  23  57.76 

8.036 

23  51  53-8 

S.80 

21  46.4 

30 

20     3  21.62 

7.918 

21  20  42.0 

31.34 

2 

X  23.6 

|3' 

18  27  10.66 

+8.040 

-23  50  39.1 

+  3.4a 

21  45.7 

31 

20   6  31.51 

+7-907 

-21  12     5.7 

+31.79 

2 

122.8 

32 

1 

18  30  23.65 

+8.043 

-2349    9.6 

+  4.04 

21  44.9 

32 

20    9  41.14 

+7.896 

-21    3  16.3 

+33.33     2 

I  22.0 

Day  of  the  Month. 

Itt 

eth. 

m 
2.2 

3-8 

11th. 

•* 

2.2 
39 

Itth 

m 

2.2 

39 

.     SISL 

teth. 

SISL 

Day  of  the  Month. 

ftth. 

10th. 

Iftth. 

Mth. 

ttth. 

Sei 
Ho 

nidiameter  . 
r.  Parallax  . 

2.2 

3.8 

m 

23 

40 

m 

2.3 
40 

m 

23 

40 

Semidiameter .    • 
Hor.  Parallax .    • 

N 

2. 

4- 

3 
I 

m 
24 

42 

m 
2.4 

4-2 

24 

43 

24 

43 

] 

NoTB.— The  »i^  -|-  indie 

a  tea  north  declinations ;  Che  sign  —  indicates  south  declinrntions. 

MARS,  1896. 
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GREENWICH  MEAN  TIME. 


§ 

M 

Q 


z 

2 

3 
4 
5 

6 

7 
8 

9 
lo 

iz 

Z2 

13 
M 
15 

z6 

17 
z8 

19 

20 

sz 

22 

I  23 
t24 

!25 

I  26 

27 

'28 

p 

I  20 
I 
30 

31 
32 


MARCH. 


Apparent 

Right 
Aicention. 


N^m. 


h   m    a 
20    3  21.62 

20    631.51 

20    9  41. 14 

20  z  2  50.52 

20  Z5  59.63 

20  Z9  8.46 
20  22  Z7.01 
20  25  25.27 
20  28  33.23 
20  31  40.87 

203448.19 
203755.19 
20  4Z  Z.87 
20  44  8.20 
20  47  Z4.Z9 

20  50  Z9.83 
2053  25.12 
20  56  30.05 

20  59  34-62 

21  2  38.82 

21  5  42.66 
2Z    846.Z3 

2Z  ZZ  49.24 

2Z  Z4  5Z.97 
21  17  54-34 

2Z  20  56.35 
2Z  23  58.00 
2Z  26  59.28 
2Z  30  0.20 
2Z  33     0.76 

2Z  36     0.97 

2Z  39    o.8z 


Var.  of 
RA. 
for  I 
Hoar. 


Noon. 


+7-918 
7-907 
7.896 

7.885 
7.874 

+7-86a 
7.850 

7.837 

7.814 
7.8x1 

+7.798 
7.783 
7.771 
7-757 
7-74S 

+7.7«8 
7.7x3 
7.698 
7.683 
7.66B 

+7.653 
7-^7 
7.iaa 
7.606 
7.391 

+7.576 
7.36X 
7.546 
7-53X 
7.316 

+7.501 
+7.486 


Apparent 
Declination. 


Noon, 


Var.  of 
Decl. 
for  I 
Hoar. 


— 2Z  20  42.0 
2Z  Z2  5.7 
2Z     3  16.3 

20  54  13-9 
20  44  58.6 

-20  35  30.5 
20  25  49.8 
20  15  56.6 
20  5  5Z.0 
19  55  33-2 


9  45  3.3 
9  34  2Z.4 
9  23  27.7 

9  Z2  22.3 

9    I    5-5 

8  49  37-3 
8  37  58.0 

8  26    7.6 

8  14    6.4 

8    Z54.4 

7  49  31.8 
7  36  58.8 

7  24  15-5 
7  zi  22.Z 

6  58  18.8 

645  5.6 
6  31  42.7 
6  z8  Z0.3 
6  4  28.6 
5  50  37-7 

5  3^  37-7 
5  22  28.9 


Noon. 


+ax.a4 
ti.79 

M-33 
sa.87 

S3.40 

+43.93 
14.46 
S4.98 
35.49 


Meridian 
Passage. 


+«6.50 
*6.g9 
a7-47 
•7.95 
a8.43 

-+18.90 

•9.37 
•9-83 
SO>98 
S0.7t 

+31.  x6 

31-59 
32.OX. 

Sa.43 
Sa.84 

+33.«5 
33.65 
34-04 
34.43 
34.81 

+35.18 
+35.55 


h    m 
23.6 

22.8 

22.0 

21.2 

20.4 

Z9.6 
z8.8 
z8.o 
Z7.2 
Z6.3 

155 

147 
Z3.8 

Z3.0 

Z2.Z 

IZ.3 

ZO.4 

9.5 
8.7 
7.8 

6.9 

6.0 

5-1 
4-2 

33 


APRIL. 


a 

o 


2.4 

X.5 
0.6 

20  59.7 

20  58.7 

20  57.7 
20  56.8 


Daj  of  the  Month. 


Semidiameter 
Hor.  Parallax 


1st 


2.5 
4-4 


•th. 


2.5 
4-4 


11th. 


2.6 

45 


Itth. 


2.6 

4.6 


tlsL  •  Mth. 


2.7 
47 


27 
47 


Slst 


z 
2 

3 
4 
5 

6 

7 
8 

9 
zo 

zx 

Z2 

13 
14 

15 

z6 

17 
z8 

19 
20 

2Z 
22 

23 

24 
25 

26 

27 
28 

29 
30 

31 
32 


Apparent 

Right 
Ascension. 


Noon, 


h   m     • 
21  39    o.8z 

2Z  42    0.30 

21  44  59  44 
2Z  47  58.23 


Var.  of 
R.  A. 
for  I 
Hour. 


Noon. 


s 
+7.486 

7-471 
7456 
7-441 


Apparent 
Declination. 


Noon. 


2Z  50  56.66 

7.426 

21  53  54-73 

+7.4it 

2Z  56  52.45 

7.397 

2Z  59  49.8Z 

7.38a 

22    2  46.8Z 

7.367 

22    543-46 

7.35a 

22    839.75 

+7.338 

22  ZZ  35.69 

7.323 

22  Z4  3Z.27 

7.308 

22  Z7  26.50 

7.a93 

22  20  2Z.38 

7.479 

22  23  Z5.9Z 

+7."65 

22  26  10.09 

7.«5X 

2229    3-93 

7.«37 

22  31  57-44 

7-«3 

2a  34  50.62 

7.»9 

22  37  43.47 

+7.196 

22  40  36. OZ 

7.X83 

22  43  28.24 

7.170 

22  46  20. 16 

7.X57 

22  49  ZZ.78 

7.145 

22  52     3.  ZO 

+7.133 

225^54.14 

7.122 

22  57  44.90 

7.XII 

23     035.38 

7.100 

23     325.59 

7.089 

23     615-54 

+7.078 

23   9   524 

+7.067 

5  22  28.9 
5    8  ZZ.3 

45345.1 
4  39  Z0.6 

4  24  27.9 

4  9  37-3 
3  54  38.8 

3  39  32.7 
3  24  Z9.2 
3    858,5 

2  53  30.8 

2  37  56.3 
2  22  Z5.2 

2  6  27.6 
I  50  33-8 

I  34  33-9 
z  z8  28.2 

z    2  16.8 

o  45  59-9 
o  29  37.6 


-zo  Z3  Z0.2 

9  56  37.8 
940  0.5 
9  23  z8.6 
9   6  32.2 

8  49  41-5 
8  32  46.6 

8  Z5  47-8 

7  58  45.2 

7  4X  38.9 

-  7  24  29.2 

-  7    7  Z6.2 


Var.  of 
Decl. 
for  I 
Hour. 


Meridian 
Passage. 


2.8 
4.8 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


ftth. 


2.8 
4-9 


lOth.  16th 


2.8 
50 


Noon. 


+35.35 
35.9X 
36.36 
36.60 

36.94 

+S7'a7 
37-59 
37.90 
38.31 

38. 5X 

+38.80 
39.08 

39.35 
39.61 

39.87 

+40.  xa 
40.36 

40.59 
40.83 

41.04 
+4X.a5 


h    m 
20  56.8 

20  55.9 
20  54-9 
20  53.9 
20  52.9 

20  5Z.9 
20  5Z.O 
20  50.0 
20  49.0 
20  48.0 

2047.0 
20  45.9 
20  44.9 
20  43.9 
2042.8 

20  41.8 
20  40.8 

20  39.7 
20  38.7 
20  37.7 


20  36.6 
41.45  I  20  35.6 
41.65    2034.5 


41.84 


20  33-4 


43.03  ,  20  32.3 


+43.30  .  20  3Z.2 

43.37  I  20  30.  Z 

42.53  ,  20  29.0 


43.68 


20  27.9 


43.83    20  26.8 


+48.97 
+43.10 


20  25.7 
2024.6 


2.9 
5-0 


20th. 


2.9 

5.1 


S«th. 


3.0 

5-2 


«Nh. 


3.0 
5-3 


Tho  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  decUnationi  i^e  increasing  and  sonth  decUnatioos 
are  decreasing.    The  sign  -  indicates  that  north  declinations  are  decreasing  end  tonth  declinations  increasing. 
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MARS,  1896. 


GREENWICH  MEAN  TIME. 


Q 


MAT. 


Apparent 
Ascension. 


Noffm. 


Var.  of 
R.A. 
fori 
Hour. 


lfo0H, 


Apparent 
Declination. 


Noon, 


Var.  of 
Decl. 
for  I 
Hoar. 


Noon, 


Meridian 
Passage. 


JUNE. 


s 


I 


Apparent 

Right 
Ascension. 


Noon, 


Var.  of 
R.A. 
fori 
Honr. 


Noon, 


Apparent 
Declination. 


Noon. 


Var.  of 
Decl. 
for  z 
Hour. 


Noon, 


Meridian ,' 
Passage. 


X 

2 

3 
4 
5 


7 
8 

9 
zo 

zi 

12 

13 
X4 
X5 

z6 

17 
z8 

19 

20 

ai 

22 
23 

«4 

25 
26 

27 

28 
29 

30 

31 
32 


h  m    B 
23    615.54 

23  9  524 
23  zz  54.68 

23  14  43-86 
23  17  32.80 

23  20  2Z.49 

2323  9-94 
23  25  58.  z6 

23  28  46.  Z4 
23  31  33-88 

23  34  2Z.40 
23  37    8.68 

23  39  55-74 
23  42  42.58 

23  45  29.2Z 

23  48  Z5.63 

2351  x-83 
23  53  47-85 
23  56  33-67 
23  59  19-30 

o    2    4.75 
o    4  50.03 

o   735-14 
o  10  20.  zo 

OZ3    4.90 

o  Z5  49.56 
o  18  34.08 

O  21  Z8.46 

o  24    2.71 
o  26  46.84 

o  29  30.84 
o  32  14.73 


s 
+7»078 

7.067 
7.056 

7.0*5 
7.034 

+7.084 
7.0x4 

7-004 
6.994 

6.984 

+6.975 
6.966 

6.957 
6.948 
6.939 

*f6.930 
6.933 
6.9x4 
6.906 
6.898 

4^890 
6.883 
6.876 
6.870 
6.864 

+6.858 
6.853 
6.846 
6.841 
6.836 

+6.831 
+6.836 


—7  24  29.2 
7    7  z6.2 

650     O.Z 

6  32  4Z.2 
6  Z5  X9.6 

-5  57  55-6 
5  40  29.4 
523  I.I 
5  530.9 
4  47  59.1 

-4  30  25.8 
4  12  51-3 
3  55  15-7 

3  37  39.3 
3  20   2.2 

-3    224.5 

2  44  46.5 
2  27    8.3 

2   9  30.1 

I  51  52.0 

-I  34  14-4 
I  16  37.2 

o  59    0.6 

o  41  24.8 

o  23  49.9 

-o   6  z6.x 

+0  zz  Z6.4 

o  28  47.5 

0  46  17.0 

1  3  44-7 

+z  21  Z0.5 
+z  38  34.1 


+4«.97 
43.10 

43-« 

43.34 
43.45 

+43-55 
43.64 
43.7« 
43.79 
43-85 

+43.91 
43.96 
44.00 

44.03 
44.06 

-M4.08 
44-09 
44.09 
44-08 

44.07 

+44.06 
44-04 
44-ox 
43.97 
43.93 

+43.88 
43-83 

43-7C 
43.69 
43.61 

+43-53 
+43-44 


h    m 
20  25.7 

20  24.6 

20  23.5 

20  22.3 

20  2Z.2 

2020.0 
20  Z8.9 
20  Z7.7 

20  z6.6 
20  Z5.4 

20  Z4.3 
20  Z3.Z 

20  Z2.0 

20  Z0.8 
20   9.6 

20  8.5 
20  7.3 

20    6.2 

20  5.0 
20   3.8 

20  2.6 
20  Z.4 
20   0.2 

19  59-0 

19  57-8 

Z9  56.6 

19  55-4 
19  54-2 
19  530 
19  518 

19  50.6 
19  49.4 


Day  of  the  Month. 


Semidiameter .     .     . 
Hor.  Parallax  .    .    . 


6th. 

10th. 

16th. 

10th. 

t5th. 

m 

•f 

It 

•* 

r 

30 

3.1 

3.1 

3.2 

3-3 

54 

5.5 

5.6 

5.7 

5-8 

3.4 
5.9 


Z 
2 

3 
4 
5 

6 

7 
8 

9 
zo 

zz 

Z2 
13 
14 
15 

16 

X7 
z8 

19 
20 

2Z 
22 

23 
24 
25 

26 

27 
28 

29 
30 

31 
32 


h  m    B 
o  32  Z4.73 

o  34  58.51 
o  37  42. X7 

o  40  25.73 
043    9.17 

o  45  52.50 
o  48  35.72 
o  5Z  Z8.83 

034  1-83 
o  56  44-73 

o  59  27.52 
2  ZO.20 

4  52.77 

7  35.23 

zo  Z7.59 

12  59-85 
Z5  42.OZ 
z8  24.09 
2z  6.07 
23  47.96 

26  29.76 
29  IZ.49 

31  53-13 
34  34-70 
37  16.19 

39  57.62 
42  38-97 

45  20.22 
48      Z.40 

50  42.51 

53  23.54 

56     4-48 


s 

4^836 

6.88Z 
6.816 
6.8x3 
6.8a0 

+^803 
6.798 
6.794 
6.7Q9 
6.785 

+^700 
6.776 
6.773 
6.767 
6.765 

•W.759 
6.755 
6.751 
6.747 
6.744 

+6.740 
6.737 
6.733 
6.730 
6.737 

+6.7M 
6.73X 
6.718 

6.715 
6.71X 

+6.708 
+6.704 


+  I  38  34-1 

1  55  55-4 

2  Z3  X4.2 

2  30  30.4 

2  47  43.8 

+  34  54-1 

3  22    z.z 

3  39  4-7 
356  4-8 
413    i-i 

+  4  29  53.4 

4  46  41.7 

5  325.7 
520    5.3 

5  36  40-4 

+  5  53  10.8 

6  936.3 
6  25  56.9 
6  42  Z2.4 

6  58  22.7 

+  7  14  27.7 

7  30  27.2 

7  46  2Z.2 

8  2  9.5 
8  Z7  5Z.9 

+  8  33  28.3 

8  48  58.7 

9  4  22.8 
9  Z9  40.6 

9  34  51.9 

+  9  49  56.5 
+10   454.3 


+43.44 
43.34 
43*33 
43.XX 

43.99 

+«3.86 
43.73 

4».57 
43.43 
43.36 

+43.09 
4X.9X 
4X.73 
41-55 
41.36 

+4I.X7 

40.97 
40.76 

40.54 
40.3!i 

+40.09 
39.86 
39.63 
39.38 
S9.M 

+38.89 

38.6s 

38.37 
38.  zo 

37.83 

+37.55 
+37.36 


h    m 

19  49.4 

19  48.2 

Z9  46.9 

19  45.7 

19  44-5 

19  43.3 

19  42. 1 

Z9  40.8 

19  39-6 

1938.4 

19  37-2 

Z9  36.0 

19  34-7 

19  33.5 

Z9  32.2 

Z9  3Z.O 

1929.7 

Z9  28.5 

19  27.3 

Z926.0 

1924.8 

19  23.5 

19  22.3 

Z9  2Z.O 

Z9  Z9.8 

Z9  Z8.5 

19  17.3 

Z9  z6.o 

Z9  Z4.8 

19  13.5 

Z9  Z2.2 

Z9  zz.o 

Dmy  of  the  Month. 


Semidiameter . 
Hor.  Parallax  . 


4th. 


3-4 
6.0 


0th. 


3.5 

6.Z 


14th. 


35 
6.2 


10th. 


36 
6.3 


i4th. 


3.6 
64 


tOth. 


37 
6.5 


NoTS.— The  sign  ■\-  indicates  north  declinations ;    the  sign  —  indicate*  sonth  decllnationi. 
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GREENWICH  MEAN  TIME. 


JULY. 


AUGUST. 


4 

s 


5* 

Q 


I 
2 

3 

4 
5 


7 
8 

9 

lO 

II 

12 

13 
H 
15 

i6 

17 

i8 

19 

20 

21 
22 

23 
24 
25 

26 

27 
28 

29 
30 

31 
32 


Apparent 

RiKht 
Aacenaion. 


Nfiom. 


h   m     a 
X  53  23- 54 
1  56    4'48 

1  58  45-34 

2  I  26.09 

2     4    6.74 

2  6  47.29 
2    9  27.72 

2  12  8.02 
2  14  48.19 
2  17  28.23 

2  20  8.12 
2  22  47.86 
2  25  27.44 
2  28  6.86 
2  30  46.12 

2  33  25.20 
2  36  4.II 
2  38  42.83 
241  21.37 

2  43  59.71 

2  46  37.87 
2  49  15.82 

2  51  5358 

2  54  31" 

257     8.42 

a  59  45-50 

3  2  22.34 

3  4  58  93 
3  7  3525 
3  10  11.30 

3  12  47.06 
3  15  22.50 


Var.  of 
R.A. 
fori 
Hoar. 


JNW«. 


a 
+6.708 

6.704 

6.700 

6.696 

6.699 

+6.687 
6.682 
6.677 
6.671 
6.66s 

-W.639 
6.653 
6.6(6 
6.639 
6.633 

+6.695 
6.618 
6.610 
6*6o3 

+6.586 

6.568 

6.559 
6.530 

+6.540 
6.530 
6.519 
6.508 

6.496 

+6.483 
+6.469 


Apparent 
Declination. 

Var.  of 
Decl. 
for  I 
Honr. 

N<f0m, 

No0M» 

•      1       m 

m 

+  9  49  56-5 

+37.55 

xo    4  54-3 

37.96 

10  19  45.2 

36.97 

10  34  29.0 

36.67 

1049    5.5 

36.37 

+"    3  34-7 

+S6.07 

XX  17  56.5 

35.76 

XX  32  10.6 

33*44 

IX  46  17.0 

35." 

X2     0  15.5 

34.77 

+X2  X4   6.x 

+34.43 

X2  27  48.6 

34.og 

12  4X  23.x 

33.75 

X2  54  49.4 

33-41 

X3    8   7.2 

31-07 

+13  21  16.7 

+3«.7« 

X3  34  17.8 

3«.37 

13  47  10.4 

3S.OI 

13  59  54-3 

31.65 

14  12  29.7 

31.99 

+14  24  56-3 

+30.93 

14  37  M-3 

30.56 

14  49  23.4 

30.19 

15    I  23.6 

99.83 

15  13  14-9 

99-45 

+15  24  57.x 

+49.07 

15  36  30.4 

38.69 

15  47  54.4 

tf.Si 

1559    9-3 

«7-93 

x6  10  14.9 

97.54 

+  16  2X  II.2 

■H7.X5 

+  16  31  58.1 

436.76 

Meridian 
Paaaage. 


h    m 
9  12.2 

9  XX.O 

9  9.7 
9  8.4 
9    7.2 

9  5-9 
9  4.7 
9    3.4 

9     2.X 

9   0.8 

859.5 
858.3 
857.0 

855.7 
854-4 

853.x 
85X.8 

850.5 

849.2 

847.9 

846.6 

845.3 
844.0 

842.7 

841.3 

8  40.0 
838.7 

837-4 
8  36.0 

834.7 

833.3 
8  32.0 


Day  of  the  Month. 


4tb.     fth.    14th.  If th.  t4th.  Mth. 


Semidiameter . 
Hor.  Parallax  . 


38 
6.6 


I 


39 
6.8 


39 

6.9 


4.0 
71 


41 
72 


42 

7.4 


4 


X 
2 

3 
4 
5 

6 

7 
8 

9 
xo 

XX 

xa 
13 
M 
15 

x6 

17 
x8 

19 
20 

ax 
22 

23 
24 
25 

26 

27 
28 

29 
30 

31 
32 


Apparent 

WKht 
Aacenaion. 


Nbffm, 


m    a 
15  22.50 

17  57.63 
20  32.42 

23  6.85 

25  40.90 

28  14.56 

30  47.80 
33  20.6X 

35  52.98 
3824.89 

40  56.30 
43  27.22 
45  57.6a 
48  27.50 
50  56.83 

53  25.60 

55  53.79 
58  21.38 

048.37 
3  M.74 

340.47 

8    5.53 

xo  29.91 

xa  53.58 
15  16.53 

17  38-73 
ao   o.x6 

22  20.79 

24  40.59 

26  59.53 

29  17.59 

31  34.72 


Var.  of 
RA. 
for  I 
Honr. 


jfw001$. 


■ 

+6.469 
6.455 
6.441 
6.417 

6.413 

+6.396 
6.376 
6.339 
6*339 

6.S18 

+6.997 
6.976 

6.955 

6.Q4 
6.tzs 

+6.189 
6.t65 

6.139 

6.II3 

6.0B4 

+«.o56 
o.oa8 
6.000 

5-971 
5.941 

+3.909 
5.876 
5.843 
5.807 
5.770 

+3-739 
+5.693 


Apparent 
Decunatioo. 


Noon, 


6  31  58.1 

6  42  35.6 
653    3.6 

7  322.2 
7  13  3X.2 

7  23  30.6 
7  33  20.5 
7  43    0.7 

7  52  3X.3 

8  X  52.2 

8  XX    3.5 

820  5.3 
8  28  57.6 
8  37  40.2 
8  46  13.4 

8  54  37-2 

9  251.5 
9  10  56.4 
9  x8  52.0 
9  26  38.4 

9  34  15-5 
9  4X  43.4 
9  49  2.2 
9  56  XX.9 
ao    3  X2.6 

•f20  xo  4.3 
20  x6  47.x 
20  23  21.0 
20  29  46.2 
ao  36   a.6 

+ao  42  xa5 

+2048   9.7 


Var.  of 
Decl. 
for  I 
Hour. 


Noom, 


+96.76 
96.37 
«5-97 
95.57 
35.17 

+94.77 

94.37 

•3.97 

•3-37 
33.17 

+«.77 

93.37 

31.97 
SI.58 

SI.  18 


30.40 

30.01 

29.69 
X9.34 

+18.86 
18.48 
18.  xo 

17.79 
17-35 

+X6.98 

I6.6X 
X6.34 

15-67 
13.51 

+15.15 
+X4.80 


Meridian 
Paaaage. 


h    m 
x8  32.0 

18  30.6 

x8  29.2 

18  27.9 

x8  26.5 

x8  25.1 
18  23.7 
x8  92.3 
x8  20.9 
x8  19.5 

x8  x8.x 
18  x6.6 
x8  X5.2 
x8  X3.7 
x8  X2.3 

x8  X0.8 
x8  9.3 
x8  7.9 
x8  6.4 
x8   4.9 

x8  3,3 
x8  X.8 
x8  ca 
X7  58.7 
17  57-1 

X7  55-5 
17  53-9 
17  52.3 
17  50.7 
X749.X 

17  47-4 
17  45.8 


Day  of  the  Month. 


Semidiameter .    .    . 
Hor.  Parallax  .    .    . 


•d. 


43 
76 


8th.  I  Itth.  18th.    ltd.    aSth. 


r- 


1 


4-4 
7.8 


4-5 
79 


46 
8.1 


47 
8.3 


4* 
8.6 


The  sign  +  prefixed  to  the  houriy  change  of  declination  indicates  that  north  declinations  are  increasing  and  aonth  deeUnalii 
are  decreasing.    The  sign  —  indicates  that  north  declinationa  are  dacreasins  and  south  declinatioiu  increaaing. 
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GREENWICH  MEAN  TIME. 

SEPTEMBER. 

OCTOBER. 

Apparent 

Right 
Ascension. 

Var.  of 
R.A. 
for  X 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  I 
Hour. 

Meridian 
Passage. 

4 
% 

0 

Q 

Apparent 
AscensioxL 

Var.  of 
R.  A. 
for  X 
Hour. 

Apparent 
DecUnatioiL 

Var.  of 
DecL 
fori 
Hour. 

Meridian 
Passage. 

A^«m. 

Noon. 

N99m, 

Noon, 

Noon, 

Noom, 

Noom. 

h  m     s 

B 

%      *        m 

1* 

h    m 

h   m     s 

■ 

m     »       - 

w 

h    m 

4  31  34-72 

+5.693 

+2048  9.7 

+X4.80 

17  45.8 

I 

5  30  20.32 

+3.875 

•f22  53     6.7 

+7.12 

16  45.8 

4  33  5089 

5.653 

20  54    0.6 

14-45 

17  44.1 

2 

5  31  52.28 

3.787 

22  55  55-7 

6.99 

16  43-4 

4  36    6.08 

5.6IS 

20  59  43.0 

14.  xo 

17  42.4 

3 

5  33  22.10 

3.697 

22  58  41.7 

6.86 

16  40.9 

4  38  20.25 

5-570 

21    517-3 

X3.76 

17  40.7 

4 

5  34  49.73 

3.605 

23    I  24.8 

6.74 

16  38.4 

4  40  33- 36 

5.5!>6 

21  10  43.4 

X3.4a 

17  38.9 

5 

5  36  15.12 

3.5x0 

23    4    5-2 

6.63 

16  35.9 

4  42  45-39 

+5.480 

+21  16    1.5 

+15.09 

17  37-2 

6 

5  37  38.20 

+3.4x3 

+23    643.3 

+6.54 

16  33-3 

4  44  56.30 

5.43a 

21  21  1 1.8 

ia.77 

17  35-4 

7 

5  38  58.94 

3.3x4 

23    919.3 

6.46 

16  30.6 

4  47    6.07 

5.383 

21  26  14.4 

M.45 

17  33.6 

8 

5  40  17.29 

3"3 

23  11  53-4 

6.39 

16  28.0 

4  49  14.66 

5-333 

21  3X    95 

ia.14 

17  31.8 

9 

54133-19 

S.XXO 

23  14  25.8 

6.33 

16  25.3 

4  51  22.04 

5.28a 

21  35  57.1 

Z1.84 

17  30.0 

10 

5  42  46.59 

3.005 

23  16  56.8 

6.28 

16  22.5 

4  53  28.19 

+5.no 

+21  40  37.5 

+11.54 

17  28.1 

II 

5  43  57-44 

+2.898 

+23  19  26.6 

+6.23 

16  19.8 

4  55  33-06 

5.176 

21  45  10.8 

XX. 25 

17  26.2 

12 

5  45    5-69 

2.789 

23  21  55.5 

6.X9 

16  17.0 

4  57  36.63 

5.X3X 

21  49  37-1 

xo.g6 

17  24.3 

X3 

546  11.30 

2.677 

23  24  23.5 

6.X5 

16  14.1 

4  59  3B-88 

5.065 

21  53  56.7 

XO.68 

17  22.4 

14 

5  47  M-2I 

2.563 

23  26  50.8 

6. 12 

16  1 1.2 

5    I  39.78 

5.008 

21  58   9.6 

X0.4X 

1720.5 

15 

5  48  14-38 

a.447 

23  29  17.8 

6.10 

16   8.2 

5    339.28 

+4.950 

+22    2  16.0 

+XO.15 

17  18.5 

16 

5  49  XI.75 

+2.329 

+23  31  44-7 

+6.XI 

26    5.2 

5    5  37-37 

4.890 

22    6  16.4 

9.89 

17  16.5 

17 

5  50   6.26 

2.2x0 

2334  11-6 

6.X2 

16    2.1 

5    7  34-00 

4.839 

22  10  10.6 

9.64 

17  14.5 

18 

5  50  57-87 

2.089 

23  36  38.7 

6.14 

15  59.0 

5    929.15 

4.767 

22  13  59.0 

9.40 

17  12.5 

19 

5  51  46.52 

1.965 

2339   6.1 

6.X6 

15  55-9 

5  II  22.77 

4-703 

22  17  ^1.6 

9.17 

17  20,4 

20 

5  52  32.16 

Z.838 

23  41  34-1 

6.19 

15  52.7 

5  13  14-83 

+4-637 

+22  21  18.7 

+  8.94 

17  8.3 

21 

5  53  14-73 

+X.709 

+2344    2.7 

+6.22 

15  49-4 

5  15    5-31 

4.569 

22  24  50.4 

8.7a 

17    6.2 

22 

5  53  54-16 

X.577 

23  46  32.1 

6.23 

1546.1 

5  1654.15 

4.500 

22  28  17.0 

8.50 

17  4.1 

23 

5  54  30.40 

l.44« 

2349    2.5 

6.29 

15  42.7 

5  18  41. 31 

4.499 

22  31  38.5 

8.29 

17  1.9 

24 

5  55    3-39 

X.305 

23  51  34  1 

6.34 

1539.3 

5  20  26.73 

4.356 

22  34  55-3 

8.09 

16  59.7 

25 

5  55  33-05 

X.X65 

2354    6.9 

6.40 

15  35-8 

5  22  10.39 

+4.a8i 

+22  38    7.5 

+  7-90 

16  57.5 

26 

5  55  59-35 

+X.083 

+23  56  41.0 

+«.46 

15  3«-3 

5  23  52.22 

4-«H 

22  41  15.3 

7.73 

16  55.2 

27 

5  56  22.21 

0.879 

23  59  16.5 

6.5t 

1528.7 

5  25  32.18 

4.  "5 

22  44  18.9 

7-57 

16  52.9 

28 

5  56  41-58 

Ob733 

24    1  53.5 

6.58 

15  25-0 

5  27  10.22 

4.044 

22  47  18.5 

7.4X 

16  50.6 

29 

5  56  57.38 

0.584 

24    432.2 

6.64 

15  21.3 

5  28  46.28 

3.961 

22  50  14.4 

7.26 

16  48.2 

30 

5  57    9.54 

0b4S9 

24    712.5 

6.71 

15  176 

5  30  20.32 

+3.875 

+22  53    6.7 

+  7-M 

16  45.8 

31 

5  57  18.03 

+0.278 

+24    9  54-4 

+«.7B 

15  13.8 

5  31  52.28 

+3.787 

+22  55  55.7 

+  6.99 

16  43.4 

32 

5  57  22.81 

+0.X2X 

+24  12  37.9 

4^.85 

15    9.9 

)ay  of  the  Month. 


nidiameter 
r.  Parallax 


id 


7th. 


50 

8.8 


52 
91 


Iflth. 


5.4 
9.4 


17th. 


56 


28d. 


58 


9.7  1  lO.O 


87th. 


6.0 
10.4 


Day  of  the  Month. 


Semidiaraeter 
Hor.  Parallax 


id. 


6.2 

10.8 


7th. 


6.4 
11.2 


lith. 


6.6 

11.6 


17th. 


6.9 
12.1 


iid. 


7.2 

12.6 


i7th. 


75 
13.1 


NoTB.— The  sign  +  indicates  north  declinations ;   ths  sign  -.  indicates  south  declinations. 


MARS,  1896. 


235 


GREENWICH  MEAN  TIME. 


4 

§ 

s 


m 
Q 


I 

2 

3 
4 
5 

6 

7 
8 

9 

zo 

II 

12 

13 
M 
15 

i6 

17 
i8 

19 

20 

21 

22  I 

23  I 

24 

25 

26 
27 
28 
29 

i3o 
31 

■32 


NOVEMBER. 


Apparent 

Right 
Ascension. 


Nmm, 


b  m  s 
5  57  22.81 

5  57  2383 
5  57  21.04 
5  57  M-43 
5  57  3-95 

5  56  49-59 

5  56  3133 
556  9.16 

5  55  4308 

5  55  »3-X2 

5  54  39.28 

5  54  1-57 
5  53  20.01 

5  52  3465 

5  51  45-54 

5  50  52.71 
54956.19 

5  48  56.06 

5  47  52.40 
5  46  45.28 

5  45  34-79 
5  44  21.01 

5  43    405 

541  4405 
5  40  21. iz 

5  38  55.38 
5  37  26.99 

5  35  56.13 
5  34  22.98 

5  32  47.71 

5  31  10.45 
5  29  31.47 


Var.  of 
R.A. 
fori 
Hour. 


Ni 


% 
+o.xti 

— o.<Q7 

0.195 

0.355 
0.5x6 

"■0.07® 
0.849 
i.ao6 
1.169 
X.S3X 

-1.49" 

1.809 
X.966 
a.m 

— a.a77 
a.430 
3.580 
8.736 
3.868 

—3.006 
3.140 
3.369 
S>393 
3.5M 

"■3.636 
3.735 
S.835 
3.9*7 
4.01  X 

-4,087 
-4.155 


Apparent 
Declination. 


Nocn. 


+24  12  37.9 
24  15  23.1 
24  18  9.9 
24  20  58.2 
24  23  48.0 

+24  26  39.  Z 

24  29  31.4 
24  32  24.6 
24  35  18.6 
24  38  13.2 

+24  41  8.0 
2444     2.9 

24  46  57.6 

244951.6 

24  52  44-5 

424  55  36.0 

24  58  25.7 

25  1  13.3 

25  358.3 
25    6  40.2 

+25    9  18.6 

25  "  53.1 
25  14  23.3 

25  16  48.6 

2519    8.5 

+25  21  22.7 
25  23  30.8 

25  25  32  4 
25  27  27.0 

25  29  14  3 

+25  30  53.8 
+25  32  25.5 


Var.  of 
Decl. 
fori 
Honr. 


Nocn, 


+6.85 
6.9s 
6.98 

7-04 
7.10 

47.13 
7.10 

7.34 
7.37 

7-« 

+7.«9 
7.98 
7.36 

7.«3 
7.18 

+7.M 
7.08 

6.93 
6.8x 
6.67 

6.35 
6.16 

5.95 

5.7« 

+5.47 
5.30 

4.91 

4.61 

4.90 

+3-97 
+3.63 


Meridian 
Passage. 


m 
9.9 

5.9 
1.9 

57-8 
53-6 

49.4 

45.1 
40.8 

36.4 
3x9 

27.4 
22.8 

Z8.2 

X3'4 
8.7 

3.8 

58.9 

53.9 
48.9 

43-9 

38.7 

33.5 
28.3 

23.0 

17.7 


312.3 
3    6.8 

3    1-3 
255.8 

250.4 

244.8 
2  39.2 


DECEMBER. 


i 


z 

2 

3 

4 
5 

6 

7 
8 

9 
10 

IZ 

12 

13 
14 
15 

z6 

17 
18 

19 
20 

21 
22 

23 
24 
25 

26 
27 
28 

29 
30 

31 
32 


Apparent 

Right 
Ascension. 


Ni 


m     ■ 
31  10.45 

29  31.47 
27  51.03 

26    9.32 

24  26.56 

22  43*00 
20  58.87 
19  14.42 
17  29.89 

15  45.52 

M  1.54 
12  18.19 

10  35.71 

854.29 

7  M16 

5  35.50 
3  58.50 
223.34 
050.24 

59x9-34 

57  50.80 
56  24.74 

55  1.32 
53  40.66 
52  22.91 

51    8.15 

49  56.49 
48  48.03 

47  42.86 

46  41.06 

45  42.70 
44  47  84 


Var.  of 
RA. 
for  X 
Honr. 


Ni 


s 
-4.087 

4.1SS 
4.S13 

4.361 

4.S99 

-4.S«7 
4-343 
4.353 

4351 
4-340 

-4.5x9 
4.388 

4.948 

4.199 
4.149 

-4.077 
4.00s 

3.9n 
S*9S4 

3-740 

-3.^39 
S*S3X 

3.4x8 
3.900 
3.178 

-3.051 

•  9x9 
1.783 
9.644 
9.50s 


.9X9 


Apparent 
Declination. 


1100m. 


+2 

2. 
2 
2. 
2. 

+2 

2 
2, 
2. 
2. 

+2 

2 
2, 
2. 
2, 

4« 

2, 

2 
2 
2 

+2 

2 
2 
2 

2 

+2 

2 

a, 
2, 
2, 

44 

+2 


30  53.8 
32  25.5 

33  49.1 

35  4  3 

36  10.9 

37  8.9 

37  58.0 
3838.3 
39  9.8 
3932.8 

39  47.3 
39  53.5 
39  5x4 
39415 
3924.1 

3859.6 

38  28.4 

37  50.8 

37  7  3 
36  18.4 

3524.6 
3426.4 

3324.3 
32  18.9 
31  10.6 

30   0.0 

2847.7 
2734.1 

26  19.7 
25    5.1 

23  50.9 
22  37.4 


Var.  of 
Decl. 
for  I 
Honr. 


Iw00M» 


+3.97 
3.63 
3.38 

3.93 
3.58 

+9.99 
X.86 
X.50 

X.X4 
0.79 

4«.44 
+0.09 
—0.94 

0.55 
0.85 

-I.X4 
X.43 
X.69 

1.93 

9.Z5 

-fc34 

9.5X 

9.66 

«.79 
«.90 

-«.9B 

3.04 

3.08 

5.10 
S.XO 

—3.08 
-3.04 


Meridian 
Passage. 


h   B 
244.8 

2  39.2 

233.6 

2  28.0 

2  22.4 

2  16.7 
2  II.O 

2  5.4 
59.7 
54.0 

48.5 
42.8 

37.2 
31.6 
26.0 

20.4 
14.9 

9.4 
3.9 
058.5 

053.2 
047.8 
042.5 
0373 

o  32.1 

026.9 
021.8 

o  16.8 
o  ZI.8 
o   6.9 


zo   2.0 

957.2 


Day  of  the  Month. 


Semidiameter 
(ior.  Parallax 


1st. 


77 
13.6 


•th. 


8.0 
14.1 


11th. 


8.3 
14.6 


Itth. 


8.6 
15.0 


tlst 


8.8 
15.3 


teth. 


Day  of  the  Month.     laL 


8.9 
15.6 


Semtdiameter  .     9.0 


•th. 


9.0 


lith.  Uth 


8.9 


Hot.  Parallax  .    15.7   15.8  :  15.6 


8.8 
15.4 


tlst  Mth.  Slst 


8.61    8.3 
15.0    14.5 


8.0 
14.0 


The  sign  -f  prefixed  to  the  honrly  change  of  declination  indicataa  that  north  declli^^oat  ^^o  increaring  and  scrath  declinatloiiB 
are  decreasing.    The  sign  —  indicates  that  north  dedinatioBs  are  decre^^:   ^  g]>d  sooth  decimations  increasing. 
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JUPITER,  1896. 


GREENWICH  MEAN  TIME. 


JANUARY. 


4 

d 

o 


I 
2 

3 
4 
5 

6 

7 
8 

9 
xo 

zi 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 

21 
22 
23 

24 
25 

26 

27 
28 
29 

30 

31 
32 


Apparent 

Right 
Ascension. 


Noon, 


h   m     8 
8  38  19.97 

8  37  5327 
8  37  26.05 

8  36  58.35 
8  36  30.16 

8  36  1.51 
8  35  32.42 
8  35    2.90 

8  34  32.99 
834    2.71 

8  33  32.08 
8  33  i.io 
8  32  29.82 
8  31  58.26 
8  31  26.43 

8  30  54-37 
8  30  22.09 

8  29  49.62 

8  29  16.99 

8  28  44.24 

8  28  ZI.37 
8  27  38.40 

827  5.37 
8  26  32.32 
8  25  59.26 

8  25  26.2 z 
82453.19 
8  24  20.24 
8  23  47.38 
8  23  14.62 

8  22  41.99 
8  22    9.52 


Var.  of 
R.  A. 
for  X 
Hour. 


Noon, 


8 
-I.IOX 

1. 133 

1.144 

1. 164 
2.184 

'X.9D3 
X.332 

1*939 
1.394 

t.a69 

-1.983 
1.396 
1.309 
X.38I 
X.SSZ 

-1.340 
X.34B 
1.355 

1.369 
1.368 

-x.37a 
X.375 
X.377 
1.378 
1.377 

-X.376 

1.374 

1.371 
1.367 

1.363 

-1.356 
-1.349 


Apparent 
Declination. 


Noon. 


9  729.7 
9    9  20.x 

9  II  11.9 
9  13  5.2 
9  14  59.8 

9  16  55.6 
9  18  52.6 
920  5a8 
9  22  49.8 

9  24  49.7 

9  26  50.5 
9  28  52.0 
9  30  54.0 
9  32  56.5 
9  34  59.4 

9  37  2.7 
9  39  6.1 
94X  9.5 
9  43  13.0 
9  45  16.4 

9  47  19.5 
9  49  22.3 
9  51  24.8 
9  53  26.8 
9  55  28.2 

9  57  28.9 

9  59  28.9 

20    z  28.1 

20    3  26.3 

20    523.5 


+20    7  19.7 
+20    9  14.8 


Var.  of 
Dec!, 
for  X 
Honr. 


Noon. 


+4.56 
4.63 
4.69 

4.75 
4.80 

+4.85 
4.90 

4.94 
4.9B 
9.0X 

+5.04 
5.07 

5.09 
5.IX 

5.XS 

+5.14 
5.U 
5.X4 
5.14 
5-X3 

+5.ia 
9.11 

5.09 

5.07 

5.04 

+5.01 
4.98 

4.95 
4.91 
4.87 

+4.8a 

+4.77 


Meridian 
Passage. 


C3    9*1 
4.6 

O.Z 
[2  55.7 
[2  5Z.3 


h    xn 

353.2 

348.8 

344.4 
340.0 

335.6 

331.2 
326.8 
322.4 
3  18.0 

3x3.5 


246.8 
242.3 
237.8 
233.4 
2  28.9 

224.4 
2  Z9.9 

215.5 
2  zz.o 

2  6.5 
2  2.0 

I  57-5 

I  53.0 
I  48.6 

I  44.  z 

I  39.6 
135.2 


FEBRUARY. 


a 

o 


n 
Q 


Day  of  the  Month. 


Semtdiameter    .    , 
Horizontal  Parallax 


Sd. 

11th. 

19th. 

«r 

M 

m 

21.6 

21.8 

21.9 

2.0 

2.0 

2.Z 

t7th. 


z 

2 

3 
4 
5 


7 
8 

9 
10 

II 

12 

13 

M 

15 

16 

17 
18 

19 
20 

21 
22 

23 
24 
25 

26 

27 
28 

29 
30 

31 
32 


Apparent 

Right 
AscensioiL 


Noon, 


h  m     8 
8  22    9.52 

8  2Z  37.23 

8  2Z    5.15 

8  20  33.29 

8  20    Z.67 


8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 


9  30.33 
8  5929 

8  28.58 
7  58.20 
7  28.19 

658.56 
629.34 
6  0.56 
5  32.23 
5    4-37 

4  37.OX 
4  XO.Z7 
3  43.86 
3  z8.zo 
2  52.90 

2  28.30 

2  4.29 
z  40.90 

1 18.13 

o  56.00 

o  34.52 
o  13.71 

9  53-57 
9  34- 13 
9  15.39 


Var.  of 
R.A. 
for  X 
Hour. 


Noon. 


8    857.34 
8    840.01 


-1.349 
X.341 
1.33a 
1.332 
1.3x1 

—1.300 
1.387 
1.373 
x.338 
1.348 

—1.335 

1.308 
1.190 
1.171 
1.150 

— X.139 
1.107 
1.085 
1.063 
i.<q8 

—1.013 
0.987 
a96x 

0.935 
0.908 

—a  881 
0.853 
0.834 
0.795 
0.766 


7^ 
706 


Apparent 
Dechnation. 


Noon, 


+20  9  Z4.8 
20  ZZ  8.7 
20  Z3  1.3 
20  Z4  52.6 
20  z6  42.5 

+20  18  30.9 
20  20  17.8 
20  22  3. 1 
20  23  46.8 
20  25  28.7 

+2027  8.8 
20  28  47.0 
20  30  23.4 
20  31  57.8 
20  33  30.2 

+20  35  0.6 
20  36  28.9 
20  37  55.0 
20  39  18.9 
20  40  40.5 

+2042  0.1 
20  43  17.3 
20  44  32.1 

20  45  44-5 
20  46  54.9 

+20  48  2.8 
20  49  8.2 
20  50  1 1. 1 
20  51  11.9 
20  52  10.2 

+20  53    6.0 
+20  53  59.3 


Var.  of 
Dect. 
for  x 
Hour. 


Noon. 


+4.77 
4.79 
4.66 

4.61 
4.55 

+4.49 
4.4a 
4.35 
4.a8 
4.31 

+4.H 
4.06 

3.98 
3.90 
5.81 

+3.7a 
3.63 

3-54 
3.45 
3.36 

+3.97 
3.18 
3.08 
3.98 
3.88 

+9.78 
9*67 

t.57 
9.48 
3.38 

+9.38 

+2.18 


Meridian 
Passage. 


Day  of  the  Month. 


21.9  I  Semidiameter    .     .     . 
2.1  I  Horizontal  Parallax  . 


4tb. 


218 
2.0 


Ifith. 


21.6 

2.0 


lOth. 


h   m 
I  35.2 

I  30.7 
z  26.2 

I  2Z.8 

1 17.3 

z  Z2.9 
z    8.5 

Z     4.Z 

o  59.6 

055.2 
050.7 

046.3 
o  41.9 

037.5 
033.1 

o  28.7 

024.4 

o  20.0 

OZ5.7 

o  11.3 


7.0 
2.7 

958.3 
954.0 

949.7 

9  45  5 
941.2 

9369 

932.7 
9  28.4 

924.2 
9  20.0 


21.3 
2.0 


iSth. 


20.9 
2.0 


NoTB.— The  sign  -f-  indicates  north  declinations ;  the  sign  ->  indicates  soath  declinations. 
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GREENWICH  MEAN  TIME. 
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'3.63 

-3.71 


Meridian 
Passage. 


h    in 
723.4 
7  19.6 
715.8 

7  ".9 
7    8.2 

7  4-4 
7    0.6 

6  56.9 

653.2 

649.3 

645.7 
642.0 

638.3 

634-7 
6  3Z«o 

627.3 
623.7 
6  20.Z 
6  Z6.5 
6  Z2.9 

6    9.3 

6  5-7 
6    2.1 

558-5 
555.0 

55x5 

5  47-9 

5  44-4 
540.9 

537.4 

5  33-9 
530.4 


Dajr  of  the  Month. 
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The  sign  -f-  prefixed  to  the  hourly  change  of  declination  indicates  that  north  <loclii|^.^0iift  are  Increasing  and  south  decUnatioos 
are  decreasing.    The  sign  —  indicates  that  north  declinations  are  dacraa^       ^^  •outh  dec\inaiioxu  increasing. 
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GREENWICH  MEAN  TIME. 
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NoTB.— The  sign  -|-  indicates  north  declinations ; 

the  sign  —  tnd 

[icates  south  declinations. 

JUPITER,  1896. 


239 


GREENWICH  MEAN  TIME. 
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9  41  17  48 
9  42    8.50 

9  42  59-44 
9  43  50.28 

94441.02 

9  45  31  66 
9  46  22.21 

9  47  12.64 
948    2.95 


t 
44.169 

t.x63 

t.x64 

S.X64 

■.X64 

4«.i«4 

S.164 
S.X69 

S.i6s 
ft.l6t 

4«.i6x 
•.XS9 
2.157 
t.x55 

•.133 

+a.i5X 
S.X49 

t.M7 
t.145 

+a.i39 
a.  135 
a.x3a 
a.iaS 
a.ta4 

4a.iao 
a.  1x6 
a.xia 
a.ioB 
S.X04 

+a.099 

+a.094 


Apparent 
Declination. 


Noon. 


Var.  of 
Decl. 
for  I 
Hour. 


Noon, 


+16  12  42.3 
16    844.5 

16    445.9 

16   o  46.4 

15  56  46.1 

+15  52  44-9 
15  48  42.9 
15  44  40.2 

15  40  36.7 
15  36  32.5 

4-15  32  27.7 
15  28  22.3 
15  24  16.2 
1520  9.4 
15  16    2.1 

4-15  II  54.4 
15    746.2 

15  3  37-5 
14  59  28.3 
14  55  18.7 

+14  51  8.6 
144658.1 

14  42  47  3 
14  38  36.2 

14  34  24  8 

+14  30  13.1 
14  26    1.2 

1421  49  1 
14  17  36.8 
14  13  24.2 

4-14    9  11.6 
4-14    458-9 


■  9.89 

9.93 

9.97 

10.00 

X0.04 

-10.07 
10.  xo 
X0.X3 
XO.16 
XO.X9 


Meridian 
Passage. 


lo.as 
to.«7 
xo.a9 
10.3X 

-XO.33 
XO.35 

XO.37 
10.99 
lo.4t 

-10.49 
XO.44 
XO.46 

XO.47 
XO.48 

-XO.49 
10.50 
10.51 
XO.52 
10.5a 


h    m 
039.1 

o  36.0 

o  32.9 

029.8 

026.8 

023.7 

o  20.7 
o  Z7.6 

014.5 

o  11.4 

o   8.4 

o    5  3 
10     s.s 

1  B    M.  1 

23561 
23  53.0 

23  49.9 
23  46.8 

23  43  8 
23  40.7 
23  37.6 

23  34.5 

2331  4 
23  28.3 

23  25.2 

23  22.1 

23  19.1 
23  16.0 
23  12.9 
23  98 
23    6.7 


-X0.53    23    3.6 
-X0.53  '  23    0.5 


Day  of  the  Month. 


14.9    Semidiameter    . 


1.4 


Horizontal  Parallax  . 


•th. 


I; 


1 


14.8 

1-4 


14th. 


14.8 
1.4 


\ 


8td. 


14.8 
14 


tOth. 


I 


14.9 
14 


The  sign  -f  prefixed  to  the  hourly  change  of  declination  indicates  that  north  <l^cUi\^^:n0s  are  increasing  and  south  decUQSti( 
are  decreasing.    The  sign  —  indicates  that  north  declinations  are  decrea^^      -j^  souOx  decUnatioxu  increaainiu 


240 


JUPITER,  1896. 


GREENWICH  MEAN  TIME. 

SEPTEMBER. 

OCTOBER. 

Day  of  Month. 

Apparent 

Right 
Ascension. 

Var.  of 
R.A. 
for  t 
Hour. . 

Apparent 
Declination. 

Var.  of 
Decl. 
for  z 
Hour. 

Meridian 
Passage. 

4 

a 

0 

0 

Apparent 
Ascension. 

Var.  of 
R.A. 
for  1 
Hour. 

Apparent 
Dectinatioo. 

Var.  of 
Decl. 
for  X 
Hour. 

Meridian 
Passage. 

Noon. 

• 

Noon, 

Noon, 

Noon. 

Noom. 

Noon. 

Noom. 

Noon, 

h   m      ■ 

% 

•      *        m 

H 

h    m 

h   m      a 

• 

•    *      • 

m 

h    m 

I 

948    2.95 

+a.094 

+14      458.9 

-XO.53 

23    0.5 

I 

xo  IX  54.23 

+1.853 

+"    055.3 

-9.9a     21  26.2 

2 

9  48  53-14 

8.089 

14      046.1 

10. 53 

22  57-4 

2 

10  12  38.55 

1.843 

IX  5657-8 

9.88     21  23.0 

3 

9  49  43-21 

3.084 

13  56  33-3 

XO.53 

22  54-3 

3 

10  13  22.60 

1.830 

"53    1.4 

9.83  1  21  19.8 

4 

9  50  33-15 

3.078 

13  52  20.5 

10.53 

22  51.2 

4 

10  14    6.37 

1.818 

XX  49    6.2 

9.78    21  x6.6 

5 

9  51  22.95 

9.073 

1348    7-8 

10.53 

22  48.1 

5 

xo  14  49.87 

X.806 

XX  45  X2.2 

9.73     21  13.4 

6 

9  52  I2.6x 

+3. 066 

+13  43  55.2 

-10.5s 

22  45.0 

6 

10  15  33.07 

+1.794 

+11  41  19.4 

-9.67     21  10.2 

7 

9  53    2.13 

3.060 

13  39  42-6 

X0.53 

22  41.9 

7 

10  16  15.97 

1.783 

II  37  28.0 

9.6a  '21     7.0 

8 

9  53  51-50 

t.054 

13  35  30.3 

Z0.5Z 

22  38.8 

8 

10  16  58.57 

1.769 

IX  33  38.0 

9.56     21      3.7 

9 

9  54  40-71 

3.047 

13  31  x8.2 

ZO.50 

22  35-7 

9 

10  17  40.87 

1.756 

XX  29  49.3 

9.50     21     0.5 

lO 

9  55  29.76 

9.040 

1327    6.3 

to.49 

22  32.5 

xo 

xo  x8  22.84 

l«74S 

XX  26    2.0 

9.44     20  57.2 

II 

9  56  18.64 

+a.033 

-hx3  22  54.6 

— ia48 

22  29.4 

XI 

XOX9    4.49 

+1.730 

+XI  22  16.2 

1 
—9.38     20  54.0 

12 

9  57    7.35 

9.096 

13  18  43.2 

10.46 

22  26.3 

X2 

xo  19  45.82 

1.716 

II  18  32.1 

9.3«  1  20  50.7 

13 

9  57  55-88 

3.0Z9 

13  14  32.3 

10.45 

22  23.2 

13 

xo  20  26.83 

1.703 

IX  14  49.5 

9.34  1  20  47.4 

M 

9  58  44-23 

9.0ZZ 

13  10  21.7 

10.44 

22  20.0 

14 

xo  21      7.50 

1.688 

II  II     8.5 

9.17     2044.2 

15 

9  59  32.40 

9.003 

13    6  XX.5 

X0.49 

22  16.9 

15 

xo  21  47.82 

X.673 

II     7  29.2 

9.10  1  20  40.9 

i6 

10    0  20.38 

+1.995 

+X3    2    X.8 

—10.40 

22  13.7 

16 

10  22  27.79 

+1.659    +IX    3  51.6 

-9.03 

20  37.6 

'i7 

'10    I    8.16 

I.9B7 

12  57  52.6 

10.38 

22  10.6 

17 

1023     7.43 

1.644  i    II   0  15.7 

8.96     20  34.4 

Ii8 

10    I  55.74 

1.979 

12  53  44-0 

xo*35 

22    7.4 

18 

10  23  46.70 

1.629     10  56  41.5 

B.89  '  20  31. 1 

19 

1  10    243.13 

1.970 

12  49  35-9 

10.33 

22    4.3 

19 

10  24  25.60 

1.614  i    10  53  9.2 

8.81     20  27.8 

20 

10    3  30.31 

I.96I 

12  45  28.4 

10.30 

22    x.x 

20 

1025     4.13 

1.598 

10  49  38.8 

8.73     20  24.5 

21 

10    4  17.27 

+x.95a 

+12  41  21.6 

--ia37 

21  58.0 

21 

10  25  42.30 

+i.58a 

+  10  46  10.3 

1 

-8.65  1  20  21.2 

22 

1  10    5    4.01 

1.943 

12  37  X5-4 

10.34 

21  54-8 

22 

10  26  20.08 

1.566       10  42  43.8 

8.57     20  17.9 

1^^ 

10    5  50.52 

X.934 

12  33    9.8 

10.91 

21  51.7 

23 

.    10  26  57.48 

1.550       10  39  19.4 

8.48  .  20  14.6 

'24 

1  10    6  36.82 

Z.924 

X2  29     5.0 

iai8 

21  48.5 

24 

10  27  34.49 

1.534 

10  35  57.0 

8.39     20  1 1.2 

25 

1  10    7  22.89 

1.915 

12  25     X.O 

lais 

21  45.3 

25 

10  28  II. II 

1 

1.5x7 

10  32  36.6 

8.30     20     7.9 

26 

10    8    8.7a 

+X.905 

+12  20  57.8 

—10. 1  a 

21  42.1 

26 

10  28  47.32 

+1.500 

+10  29  18.4  1      -8.3t     20    4.6  j 

27 

10    8  54.33 

X.895 

12  16  55.5 

10.08 

21  39.0 

27 

102923.12          1.483'      XO26    2.4           8.X2    20     1.3' 

28 

10    9  39.68 

1.88s 

12  12  54.0 

Z0.04 

21  35.8 

28 

10  29  58.51  1        1.466  '      10  22  48.6  1          8.03     19  57.9 

29 

10  10  24.78 

i.»75 

12     853.5 

10.00 

21  32.6 

29 

10  30  33.48        1.448       10  19  37.1 

7-93    19  54-5  ' 

30 

'  10  IX    9.63 

1 

1.864 

12    4  53-9 

9.96 

21  29.4 

30 

10  31     8.02           1.430        10  16  27.9 

7.83     19  51-1 

1 
1 

31 

1 
10  II  54.23 

+1.853 

+12     0  55.3  ^     -  9.9» 

21  26.2 

31 

103x42.12       +1.413     +10  13  21.2         —7.73     1947.8. 

32 

10  12  38.55 

+1.842 

+XX  56  57.8       -  9-88  1  21  23.0 

i 

32 

10  32  15.77        +1.393     +10  10  17.0 

-7.63 

19  44-4 

Day  of  the  Month. 

7th. 

Iftth. 

2IM 

Day  of  the  Month.                 Ixt. 

1 

•th 

17th 

1  t6th.  . 

Sei 
Ho 

1 

nidiameter . 
frizontal  Pars 

diax'    '. 

•  •           • 

•  »           • 

X49 

1-4 

M 

15.1 

1-4 

152 

14 

Semidiameter 
Horizontal  Parallax  .     . 

154 
15 

M 
15.6 
1.5 

m 

159 

'          15 

m 

16.2    1 

15 

NOTE.-T1 

lie  sign  +  indicates  north  declinations ; 

the  sign  —  indicates  south  declinations. 

JUriTER,  1896. 
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GREENWICH  MEAN  TIME. 


c 
o 


o 
Q 


I 

2 

.    3 

I    4 

5 

6 

7 
8 

9 

lO 

II 

12 

13 

14 
15 


I 


i6 

17 
i8 

20 


j2I 
'  22 

23 
24 
25 

26 

27 

28 

29 

30 

31 
32 


NOVEMBER. 


Apparent 

KiRht 
Ascension. 


Noon. 


h    m      8 
O  32  15.77 

o  32  48.98 

o  33  21.73 

o  33  5401 
o  34  25.82 

03457.16 
o  35  28.02 
o  35  58.38 
o  36  28.24 

o  36  57-59 

o  37  26.44 

o  37  54-77 
o  38  22.57 

o  38  49.85 

o  39  16.59 

o  39  4279 
o  40    8.45 

0403357 

040  58.13 

O  41  22.12 

041  45-54 

042  8.39 

o  42  30.66 

o  42  52.34 

043  13.42 

o  43  33-90 

o  43  53-77 
o  44  13.02 

o  44  31.65 

o  44  49.66 


Var.  of 

K.A. 

for  I 

Hour. 


Noon, 


Apparent 
Declination. 


Noon, 


+1.393 
X'374 
1-335 
X.336 
1.3x6 

+i.a96 
1.876 

X.9I3 

+I.X91 
1. 169 
1.147 
X.X3S 
X.XO3 

+X.081 
1.038 
1.035 
I.OIS 

0.988 

40.964 

0.940 
0.9x6 
0.891 

0.866 


+10  10  17.0 
10  7  15.2 
10  4  16.0 
10    I  19.5 

9  58  25-7 

+  9  55  34-5 
9  52  46. 1 

9  50    0.6 

9  47  18.0 

9  44  38.2 

+  9  42  1.5 
9  39  27.8 
9  36  57-1 

9  34  29-4 
932    4-8 

+  9  29  43-5 

9  27  25.4 
9  25  10.6 

922  59.1 

9  20  51.0 

+  9  i8  46.3 
9  16  44.9 
9  14  47-0 
9  12  52.7 
911    2.0 


Var.  of 
Decl. 
for  I 
Hour. 


Noon, 


+0.R41  +  9 
0.816  I  9 
0.790  '  9 
0.764  9 
©•737         9 


9  15-0  I 

7  31-7' 
552.1 
4  16.2 
2  44.0 


I 


o  45    7.03  '    +0.710   +9    I  15.8 
o  45  23.75  .    +o-«a  i  +  8  59  5i-5 


-7.63 
7-5a 
7-4» 
7.30 
7.X9 

6.97 
6.8s 
6.73 
6.60 

-^47 
6.S5 

6.2a 
6.09 
3.96 

-5-83 
5.69 

5- 35 
5-41 

5-a7 

-5->3 

4-99 
4.84 

4.69 
4-54 

-4.38 

4-23 
4.08 

3.93 
3.76 


—3.60 

F 

-3.43  I 


Meridian 
Passage. 


I 


h    m 

9  44-4 
941.0 

9  37-6 

9  34-2 

9  30.8 

927.4 
923.9 
920.5 
917.1 
913.6 

9  10.1 

9  6-7 
9  3-2 
859.7 
8  56.2 

852.7 
8  49.2 

845.7 
8  42.1 

838.6 

835.1 
831.5 
8  27.9 
824.3 
8  20.8 

8  17.1 
813.5 

8  9-9 
8    6.3 

8    2.7 

759.0 
755.3 


Day  of  the  Month. 


Semidiamcter    .     . 
Horizontal  Parallax 


td. 

10th. 

18th. 

M 

•• 

«r 

165 

16.8 

17.2 

1.6 

1.6 

1.6 

teth. 


d 

o 

S 

O 

n 


17.6 
17 


I 

2 

3 
4 
5 


7 
8 

9 
10 

II 
12 

13 
M 
15 

16 

17 
18 

19 
20 

21 
22 
23 
24 
25 

26 

27 
28 

29 
30 

31 
32 


DECEMBER. 


Apparent 

KiKht 
AscensioxL 


Noon. 


Var.  of 
R.A. 
for  X 
Hour. 


Noon, 


h    m      s 
045    7.03 

O  45  23.75 

o  45  39-83 
o  45  55-26 
o  46  10.02 

o  46  24.12 

o  46  37.55 
o  46  50.31 

o  47    2.38 

o  47  13.77 

o  47  24.47 

o  47  34.49 
o  47  43-8i 
o  47  52.44 
o  48    0.36 

048  7.59 
o  48  14. 1 1 

o  48  19.91 

o  48  25.00 

o  48  29.38 

o  48  33.04 

o  48  35.98 
o  48  38.20 

o  48  39-71 
o  48  40.48 

o  48  40.52 
o  48  39.83 
o  48  38.41 
o  48  36.25 
o  48  33.36 

o  48  29.74  , 
o  48  25.39 


+0.710 
0.68a 

0.635 
0.698 

0.601 

+0.373 
0.545 
0.517 

0.489 

0.46X 

+0.439 

0.403 

0.374 
0.345 

0.3x6 

+0.987 

0.957 

0.998 
0.198 
0.168 

+O.X38 
0.I0B 
0.078 
0.048 

+0.017 

—0.014 

0.044 
0.074 

0.X05 
O.X35 

—0.166 
-O.X97 


Apparent 
Declination. 


Var.  of 
Dccl. 
for  I 
Hour. 


Noon. 


+9    1  15-8 

8  59  51.5 
8  58  31.2 

8  57  14.9 

856    2.6 

+«  54  54-4 
8  53  50.3 
8  52  50.3 
8  51  54-3 
851    2.7 

+8  50  15.3 
8  49  32.0 
8  48  53.0 
8  48  18.3 

8  47  47.8 

+8  47  21.6 

8  46  59.7 
8  46  42.1 

8  46  28.9 

8  46  20.0 

+8  46  15.5 
8  46  15.4 
8  46  19.7 
8  46  28.4 
8  4641.5 

+8  46  59.0  ' 
8  47  20.9 

8  47  47.3 
848  18. 1 

8  48  53-3 

+8  49  33.0 
+8  50  17. 1 


Noon, 


Meridian 
Passage. 


—3.60 
3.43 
3.97  I 
S.XO 

9.93 

-9.76 

9.59 
9.49 
9.95 
9.07 

—1.89 
1.79 

1.54 
X.36 
X.X9 

— l.OI 

0.83 
0.65 
0.47 
0.98 

—0.10 

+0.08 

0.97 

0.45 
0.64 

+o.8a  ' 

I 

x.ot  • 

X.90 
X.38 

1.57! 
+  X.75 

+X-93 


h    m 
759.0 

7  55-3 

751.7 
7  48.0 

7  44-3 

740.6 

736.9 

733.1 
729.4 

725.6 

721.9 
7  18. 1 

7  14-3 
710.5 

7    6.7 

7  2.9 
659.1 

655.2 
651.4 

647-5 

643.6 
639.7 
635.8 
631.9 
628.0 

6  24.1 
6  20.1 
6  16.1 
6  12.2 
6    8.2 

6  4.2 
6    0.2 


Day  of  the  Month. 


Semidiameter  .     .     . 
Horizontal  Parallax . 


4th. 


18.0 
1.7 


i 


Ifith     90th. 


I 


Mth. 


18.5 
X7 


18.9 
1.8 


19.4 
1.8 


80th. 


19.8 
1.9 


The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declin^tirvns  af®  increasing  and  south  declixxationa 
are  decreasing.    The  sign  —  indicates  that  north  declinations  are  decreaaii^B        %  ^outh  decUnaiions  increasing. 


16 


i 
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SATUEIf,  1896. 


h     Dl       • 

, 

14  58  19-75 

4«.86o 

14  59  10.15 

■.-B49 

14  59  30.49 

0.838 

,4  59  50.46 

0.S17 

15    010.15 

0.8.S 

15    02956 

-h>,So] 

15    048.69 

0.791 

15    ■    7-S3 

0.779 

15    I  16.07 

0.767 

15    I  44.31 

0.7M 

15     3     3,35 

■to.74> 

15  1 19.89 

o.7Jg 

15    a  37" 

0.71J 

15    »S4-3" 

0.701 

15    3  10-90 

0.688 

IS    3i7a6 

-h^671 

15    343-29 

o.«i 

>s  358.98 

0.647 

"5    4  "4-34 

0.63J 

IS    419.36 

0.6.9 

15    444-03 

-HO.60S 

'5    4  58-35 

O.S90 

15    5  >»33 

0-S?) 

15    5>5-95 

0.560 

«5    5  39-" 

O.M1 

«5    5  5*-" 

4D.S30 

tS    *    4-67 

i>.sil 

ij    616,85 

O.JOO 

15    6z8.66 

0.*8) 

IS    640.10 

0.4«9 

15    651-17 

-h>.4M 

.5    7    1-86 

-Hl.438 

-14  38  51-6 

^„ 

1440    9.8 

}•>} 

14  41  z6.6 

M7 

14  41  4^.0 

j.ir 

14  43  55-9 

J-oj 

-14  45    8.3 

-1-99 
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GREENWICH  MEAN  TIME. 

MARCH. 

APRIL. 

1  Day  of  Month. 

Apparent 
Ascension. 

Var.  of 
R.A. 
for  I 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  X 
Hour. 

Vferidian 
Passage. 
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GREENWICH  MEAN  TIME. 
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13 
M 
15 
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20 
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22 
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26 
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28 

29 

30 

31 
32 


MAY. 


Apparent 

RiRhl 
Ascension. 


Noon, 


m     8 

57  41 -59 

57  23  79 

57  595 
56  48.09 

56  30.22 

56  12.35 

55  54  48 
55  36.62 
55  18.76 
55    093 

54  43  M 
54  25  40 
54  772 
5350  " 
53  32.58 

53  1513 
52  57  77 
52  40  53 
52  23.40 
52    6.39 

51  49  50 

51  32.75 
51  16.16 

50  59.72 
50  43-44 

50  27  32 

50  11.38 

49  55  64 
49  40.08 

49  24.72 

49  9.56 
48  54.61 


Var.  of 
R.  A. 
for  I 
Hour. 
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-0.740 

0.74a 
0.743 
0.744 
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-0.744 
0.745 
0.745 
0.744 
0.743 
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0.738 
0.735 
0.73a 
0.738 

0.734 
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0.711 
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■0.700 
0.694 
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0.644 
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4  13  43-3 
4  12  27.2 

4  II  II. I 

4  9551 
4    839.2 

4  7234 
4  6  79 
4-  452.7 
4  3378 
4    223.1 

4  »  8.9 
3  59  55.1 
3  58  41.8 
3  57  29  o 
3  56  16.8 

3  55  5.2 
3  53  54.2 
3  52  43  9 

3  51  34  3 
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3  49  174 
3  48  X0.1 

3  47  3-7 
3  45  58.2 

3  44  53-6 
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3  41  45-7 
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Hour. 
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3.17 
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3.13 
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3.06 
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3.03 
3.99 

+3.96 

a.93 
3.90 
3.87 
a.84 

+a.8i 
3.78 

a.  75 
2.72 
3.67 
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a.  59 

3.55 
3.50 

2.46 

•+3.41 
+3.36 
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50.6 
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29.4 
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12.5 
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Apparent 

Right 
Ascension. 


Noon. 


h   m     s 
48  5461 
48  39.88 
48  25.39 
48  II. 12 

47  57  09 

47  43  31 

47  29  79 

47  16.53 

47  3  53 
46  50.80 

4638.35 
46  26.19 

46  14.32 

46    2.75 

45  51  48 

45  40  51 
45  29  86 

45  19  53 
45  9.53 
44  59  85 

44  50.50 
4441.47 

44  32.77 
44  24.42 
44  16.41 

44  8.74 
44  140 
43  5442 
43  47  80 
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43  3564 
43  30.09 


Var.  of 
R.  A. 
for  I 
Hour. 


Noon. 
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-0.617 

0.608 
0.599 
0.589 

0.579 

-0.569 
0.558 

0.547 
0.336 

0.534 

-0.513 
0.500 
0.488 
0.476 
0.463 

-0.450 

0.437 
0.434 

0.411 

0.397 

-0.383 
0.369 
0.355 
0.341 
0.337 

0,313 
0.398 
0.383 
0.368 
0.353 

-0.338 
-0.333 


Apparent 
Declination. 


Noon. 


3  37  49.7 
3  36  53  6 
3  35  58.8 
3  35  52 
3  34  12.8 

33321.7 

332319 

3  31  43.5 

3  30  56.5 
3  30  10.9 

3  29  26.7 
3  28  44.0 
3  28  2.8 
32723.1 
32644.9 

326  8.3 

3  25  33  3 

3  24  59  9 

3  24  28.0 

3  23  57.8 

3  23  29.2 
3  23  2.3 
3  22  37.0 
322  13.4 
321  51.5 

3  21  31.3 
3  21  12.7 
3  20  55.9 
3  20  40.8 
3  20  27.4 

3  20  15.8 
3  20  6.0 


Var.  of 
Decl. 
for  I 
Hour. 


Noon. 


+3.36 
a.31 

a.36 

3. 31 

a.  15 

-Hj.io 
a. 04 
1-99 
X.93 
1.87 

+1,81 

1.75 
1.69 
1.63 
1.57 

+1.50 

».43 
1.36 
X.30 

1.33 

-1-1.16 

X.09 
i.oa 
0.95 

0.88 

+0.81 

0.74 
0.66 

0.59 
0.53 

+0.45 
-1-0.38 


Meridian 
Passage. 


h    m 
10    5.3 

10    I.I 

956.9 
9528 

948.6 

9  44  4 
9403 
936.1 
932.0 
927.9 

9237 
9  196 
9155 
911  3 
9    72 

9  31 
859.0 

8549 
8  50.8 

846.7 

8  42.6 
838.6 

8345 
8304 
826.3 

822.3 
8  18.2 
8  14.2 
8  10. 1 
8    6.1 

8  2.1 
758.1 
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11th. 
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8.5 
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1.0 

1.0 

t7th.  ■ 


8.4 
I.O 


NoTB.— .The  sign  -|-  indicates  north  declinations ;    the  sign  —  indicates  sooth  decUnationa. 
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GREENWICH  MEAN  TIME. 

JULY. 

AUGUST                                       ! 

1 

Day  of  Month. 
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RiRht 
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Var.  of 
R.  A. 
fori 
Hour. 

Apparent 
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Var.  of 
Decl. 
for  X 
Hour. 
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•s 

Apparent 
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for  X 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  1 
Hour. 

Meridian 
Passage. 

Noon, 

Noon. 

Noon. 

Noon, 

Noon, 

Noon, 

Noon, 

Noon, 

h   m     8 

% 

0           *           M 

m 

h    m 

h   m     • 

• 

«       »       m 

m 

h    m 

I 

M  43  3564 

-0.238 

-13    20    15.8 

+0-45 

8    2.1 

I 

14  43  39.07 

+0.250 

-1329    3-3 

-X.84 

6    0.3 

2 

14  43  30.09 

0.223 

13    20        6.0 

0.38 

758.1 

2 

14  43  4525 

a265 

13  29  48.2 

I.9X 

556.5 

3 

14  43  24.91 

0.208 

13     19    58.0 

0.30 

7  54-1 

3 

14  43  51.80 

0.28X 

13  30  34-9 

X.98 

552.6 

4 

14  43  20.10 

O.X93 

13     19    51-7 

a  23 

750.1 

4 

14  43  58.72 

a296 

13  31  23.2 

t.05 

548.8 

5 

14  43  15-65 

0.178 

13     1947-2 

0.15 

746.1 

5 

14  44    6.01 

asxs 

13  32  13- 1 

9.n 

545-0 

6 

1443  11-57 

—a  163 

-13  19  44-5 

+0.08 

742.1 

6 

Z4  44  13.68 

+0.3*7 

-1333    4-5 

-9.19 

5  4T.a 

7 

1443    787 

0.147 

13  19  43-6 

0.00 

738.1 

7 

14  44  21.72 

0.34a 

13  33  57.7 

9.25 

5  37-4 

8 

1443    4-54 

0.131 

13  19  44-5 

—0.07 

734.1 

8 

144430.12 

0.358 

13  34  52.5 

9.99 

5  33-6 

9 

1443    1.59 

0.1  IS 

13  19  47.2 

0.14 

730.1 

9 

14  44  38.88 

0.373 

13  35  48.8 

9.38 

529.8 

lO 

14  42  59.02 

0.099 

13  19  51.8 

an 

7  26.1 

10 

14  44  48.00 

0.388 

13  36  46.7 

t.45 

5  26.x 

ZI 

14  42  56.83 

-0.083 

13  19  58.2 

-a29 

7  22.2 

ZI 

14  44  57.49 

+0.403 

-13  37  46.2 

-9.51 

522.3 

12 

14  42  55-02 

0.067 

13  20    6.4 

0.37 

7  X8.2 

12 

1445    7.34 

0.418 

13  38  47.2 

«.57 

5  18.5  ' 

13 

M  42  53-59 

0.051 

13  20  16.3 

0.45 

7  14.3 

13 

14  45  17-55 

0.433 

13  39  49.7 

9.64 

5  14-7 ' 

M 

14  42  52.55 

0.035 

13  20  28.1 

0.52 

7  10.3 

14 

14  45  28a  1 

0.448 

13  40  53.7 

9.70 

5  II.O 

15 

14  42  51.89 

0.019 

13  20  41.7 

a6o 

7    6.4 

15 

14  45  39.02 

0.463 

13  41  59.2 

9.  76 

5    7-2 

i6 

14  42  51.61 

-0.003 

-  13  20  57.1 

-0.68 

7    2.4 

16 

14  45  50.28 

+0.477 

-1343    6.1 

—9.89 

5    3-5 

17 

14  42  51.72 

+0.013 

13  21  14.3 

0.77 

658.5 

17 

T4  46    1.88 

Q»49i 

13  44  14-5 

9.88 

4  59-8 

i8 

14  42  52.22 

0.029 

13  21  33-3 

a  83 

654.6 

18 

14  46  13.83 

0.505 

13  45  24.3 

9.94 

4  56.x ! 

19 

144253.10 

0.045 

1321  541 

0.90 

650.7 

19 

Z4  46  26.12 

0.519 

13  46  35.5 

a.99 

4  52.3  , 

20 

14  42  54.36 

ao6x 

13  22  16.7 

a98 

646.8 

20 

14  46  38.74 

O.S33 

13  47  48.0 

3-05 

448.6 

21 

14  42  55-99 

+0.077 

-13  22  41.0 

— X.05 

642.9 

21 

Z4  46  51.70 

+0.547 

-1349    1.9 

-3.  IX 

4  44-9 

22 

14  42  58.01 

0.093 

1323    7-1 

X.13 

6  39.0 

22 

1447    5.00 

0.561 

13  50  17.2 

3.16 

441-2 

23 

1443    0.41 

0.X08 

13  23  34-9 

1.20 

6351 

23 

14  47  18.63 

0.575 

13  51  33.8 

3.22 

437.5 

24 

14  43    3-20 

0.1C4 

1324    4.5 

1.28 

631.2 

24 

14  47  32.58 

0.589 

13  52  5x7 

3.27 

433.8 

25 

M43    6.37 

a  140 

13  24  35-9 

'•35 

627.3 

25 

14  47  46.85 

0.60a 

1354  109 

3.33 

4  30.X 

26 

1443    9.91 

+0.156 

-1325    90 

-1.42 

623.4 

26 

1448    1.44 

+0.6x5 

-13  55  31.3 

-3.38 

426.4 

27 

14  43  13-83 

ai72 

1325438 

1.49 

6  19.6 

27 

14  48  16.36 

0.698 

13  56  530 

3-43 

422.7 

28 

1443  18,13 

0.187 

13  26  20.3 

X.56 

615.7 

28 

14  48  31.59 

0.641 

13  58  15.9 

3.48 

4  19.0 

29 

14  43  22.80 

0.203 

13  26  58.5 

1.63 

6  1 1.9 

29 

144847.13 

0.654 

13  59  40.0 

3-53 

4  15.3 

I30 

14  43  27.85 

0.219 

13  27  38.4 

1.70 

6    8.0 

30 

1449    2.98 

0.667 

14    1    5-4 

3.J8 

411.7' 

.3» 

14  43  3327 

+o.«35 

-13  28  20.0 

-1.77 

6    4.2 

31 

1449  19.15 

+0.680 

-14    231-9 

—3.62 

1 
4    8.0 

,32 

14  43  39-07 

+0.250 

-1329    3.3 

-X.84 

6    0.3 

32 

14  49  35.62 

+0.693 

-14    359.6 

-3.67 

4    4-4 

Day  of  the  Month. 

ftth. 

18th. 

tlst. 

Wth. 

Day  of  the  Month. 

6th. 

14th. 

ttJ. 

tOth.  1 

Semtdiameter    .... 
Horizozital  Parallax  .    . 

m 

8.3 
0.9 

8.2 

0.9 

• 

8.1 
0.9 

8.0 
0.9 

Seraidiameter    .... 
Horizontal  Parallax  .    . 

•» 

7.9 
0.9 

•» 

7.8 
0.9 

77 
0.9 

M 

7.6 
0.9 

1 

The  aifn  +-  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  u'e  mcreasinK  and  south  declinations 
are  decreasing.    The  sign  —  indicates  that  north  declinations  are  decrea^^^    ^nd  south  declinations  increasing. 
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SATURN.  1896. 


GREENWICH  MEAN  TIME. 

SEPTEMBER. 

OCTOBER. 

Day  of  Month. 

Apparent 

Right 
Ascension. 

Var.  of 
R.A. 
for  X 
Hour. 

Apparent 
Declination. 

Var.  of 

Decl. 

for  I 

Hour. 

Meridian 
Passage. 

■ 

§ 

s 

0 

P> 
cd 

Q 

Apparent 
Ascension. 

Var.  of 
R.A. 
for  X 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  1 
Hour. 

1 

1 

F 

Meridian  , 
Passage. 

t 

Noon, 

Noon. 

Noon, 

Noon, 

Noon. 

Noon, 

Noon. 

Noon. 

h   m      a 

■ 

0     *      ** 

m 

h    m 

h   m      ■ 

• 

0     f      » 

\                  1 
h    m 

'     I 

M  49  35-62 

•fo.693 

-14     359.6 

3.67 

4    4-4 

I 

14  59  55.68 

1    +1.007 

-14  54  57-7 

-4.68  1    2  16.7  ; 

i    » 

M  49  52.39 

0.706 

M    528.4 

3.7a 

4    0-7 

2 

15    0  19.96 

1.0x5 

14  56  50.2 

4.70 

2  I3.I 

1 

3 

1450    9.47 

0.718 

14    658.3 

3.76 

3  57-1 

3 

X5    044.43 

1.033 

X45843-X 

4.7a 

2     9.6  , 

i    * 

14  50  26.85 

0.730 

14    8  29.4 

3.81 

3  53-4 

4 

15    I    9.09 

I.Q3X 

15    036.5 

4-73 

2     6.1 

I' 

14  50  44-52 

0.743 

14  10    1.5 

3.86 

349.8 

5 

15    X  33.93 

1.Q39 

15    230.3 

4-75 

2     2.6 

'    6 

14  51    2.48 

+0.754 

-14  II  34.6 

-3.90 

346.1 

6 

15    I  58.96 

+X.046 

-15    424.5 

-4.76 

I  59.1  1 

7 

14  51  20.73 

0.766 

14  13    8.8 

3-95 

3425 

7 

15    2  24.16 

1.053 

15    6  19.0 

4.78 

155.6 

I    8 

14  51  39-27 

0.778 

14  14  44.0 

3.99 

338-9 

8 

15    249.54 

X.060 

15    8  13.8 

4.79 

I  52.1 

9 

14  51  58.09 

0.790 

14  16  20.2 

4.03 

3  35-3 

9 

15    3  15-09 

1.067 

15  10    9.0 

4.8X 

I  48.6 

1  lO 

1 

14  52  17.18 

0.80a 

14  17  57-3 

4.07 

3  31-7 

10 

15    3  40.81 

X.074 

15  12    4.5 

4.83 

I  45.1 

II 

14  52  36.55 

+0.813 

-14  19  35-4 

-4.11 

328.1 

II 

15    4    6.68 

+1.081 

-15  14    0.2 

-4.83 

I  41.6 

1  12 

14  52  56.19 

0.824 

14  21  14.4 

4«i5 

324-5 

12 

15    432.71 

1.088 

15  15  56.1 

4.84 

I  38.1 

'  13  1  M  53  1609 

0.835 

14  22  54.3 

4.18 

320.9 

13 

15    4  58.90 

1.094 

15  17  52.1 

4.84 

I  34.6 

14  !  14  53  36.26 

0.846 

14  24  35.0 

.4.» 

317-3 

14 

15    525.23 

X.IOO 

15  19  48.4 

4.85 

I  3X-X 

15  1  14  53  56-69 

'       1 

0.856 

14  26  16.5 

4-«5 

3x3-7 

15 

15    55X.70 

X.I06 

15  21  44.9 

4.85 

I  27.6 

16    145417-37 

+0.867 

-14  27  58.9 

— 4.a8 

3  10. 1 

16 

15    6  18.31 

+1.1X3 

-15  23  4X-5 

-4.86 

I  24.1 

17    145438-30 

0.877 

142942.1 

4.33 

3    6.5 

17 

15    645.07 

1. 1x8 

X5  25  38.3 

4.86 

1  20.6 

18    145459.48 

0.887 

14  31  26.0 

4.35 

3    2.9 

18 

15    711.95 

X.133 

15  27  35.2 

4.87 

I  17.1 

19    14  55  20.91 

0.897 

14  33  10.7 

4.38 

259.4 

19 

15    738.95 

x.xaS 

15  29  32.1 

4.87 

X  13.6 

'  20 

M  55  42.57 

0.907 

14  34  56.x 

4»4X 

255.8 

20 

15    8    6.07 

1.X33 

15  31  29.1 

4.88 

I  10. 1 

I  21 

1456    4-47 

+0.917 

-14  3642.2 

-4-44 

2  52.2 

21 

15    833.32 

+1.138 

- 15  33  26.1 

—4.88 

X    6.7 

22    14  56  26.60 

0.947 

14  38  29.0 

4.47 

248.6 

22 

15    9    0.68 

1.143 

15  35  23.2          4.88 

I    3-2 

23    14  56  48.96 

0.937 

14  40  16.5 

4.50 

245.1 

23 

15    928.15 

1. 147 

15  37  20.3          4.88 

059.7 

24  ,  14  57  11.55 

0.946 

1442    4.6 

4.52 

241.5 

24 

15    9  55-72 

X.151 

15  39  17.3  '        4-88 

0  56.2 

25  ;  14  57  34- 36 

0.955 

14  43  53-3 

4-55 

2  38.0 

25 

15  10  23.40 

1.155 

X5  41  X4-3 

4.87 

0  52.8 

26 

14  57  57- 38 

+0.964 

-14  45  42.6 

-4-57 

234-4 

26 

15  10  51.18 

+1.159 

-1543  11.2 

-4.87 

049-3 

27    14  58  20.62 

0.973 

14  47  32.5 

4.60 

230.9 

27 

15  II  19.05 

X.X63 

1545    8.1 

4.87 

045.8 

28  ,  14  58  44.08 

0.98a 

14  49  23.0 

4.6a 

227.3 

28 

15  II  47.01 

1. 167 

1547    4.9 

4.86 

042.3 

29    14  59    7-74 

o.99t 

14  51  14.0 

4-64 

223.8 

29 

15  12  15.06 

1.171 

1549    X.6 

4.86 

0  38.9 

3c  1  14  59  31-61 

0.999 

1453    5-6 

4.66 

2  20.2 

30 

15  12  43.20 

1.174 

15  50  58.2 

4.85 

035-4 

31     145955-68 

+1.007  ! 

-M  54  57-7 

—4.68 

2  16.7 

31 

15  13  H.4X 

+1.177 

-  15  52  54-6       -4.B4 

031.9 

32 

15    0  19.96      -fi.ots 

1 

-14  56  50.2 

-4.70 

2  13.1 

32 

15  X3  39-70 

+1.X80 

X5  54  50.8       -4.84      0  28.4 

Day  of  the  Month. 

7th. 

Iftth. 

2td. 

Day  of  the  M 

onth. 

1st 

•th. 

m 

73 
0.8 

17th. 

M 
7.2 

0.8 

Soth. 

72 
0.8 

Semidiameter  .... 
Horizontal  Parallax     . 

... 
... 

7-5 
0.9 

m 

7-4 
0.8 

74 
0.8 

Sei 
Ho 

nidiameter    . 
rizontal  Para 

>          •         •         • 

illax  .    . 

73 

0.8 

NoT«.-Tl 

le  sign  -\-  indicates  north  declinations ; 

the  sign  —  ind 

icates  aouth  declinationi* 
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GREENWICH  MEAN  TIME 


NOVEMBER. 


DECEMBER. 


4 

g 

S 


m 
Q 


I 

2 

3 
4 
5 

6 

7 
8 

9 

lO 

XI 
12 

I  13 


i6 

I? 
x8 

19 

20 

21 

22 
23 
24 

I  26 

27 

'28 

29 
30 

31 
32 


Apparrnt 

KiRht 
Ascension. 


Var.  of 
R.A. 
for  I 
Hour. 


Ni 


h   m      s 
5  13  39.70 
5  14    8.06 

5  M  36.49 
5  15  4-97 
5  15  33.50 

5  16  2.09 
5  16  30.73 
5  16  59.40 
5  17  28.11 
5  17  56.85 

5  18  25.62 
5  18  54.41 
5  1923.21 
5  19  52.02 
5  20  20.84 

5  20  49.66 
5  21  18.48 

5  21  47.30 
5  22  16.11 
5  22  44.90 

5  23  13.67 
5  23  42.42 

524  11.15 
5  24  39.84 

525  8.49 

52537.10 
5  26  5.67 
52634.19 
5  27  2.65 
5  27  31.06 

5  27  59.41 
5  28  27.68 


AOOM. 


Apparent 
Declination. 


Noon. 


4-1.180  '  - 
1.183  I 
1.X86 
1. 189 
I. 191  ' 

+1.193    - 
1.195 
X.X96  I 

I.X97 
X.19B 

+1.199    - 

x.aoo 

x.aoo 

x.iox 

X.201  I 
I 
+x.aox  I  - 

X.200  I 

X.900  I 
X.I99 
X.I99  I 

I 
+  X.I98      - 

X.I97 
X.I96 

X.X94 
X.X93 


+X.190 
X.188 
X.186 
X.184 
X.183 

+X.X79 
+x.i;6 


Var.  of 

Decl. 

for  X 

Hour. 


5  54  50.8 
5  56  46.8 

5  58  42.6 

6  o  38.2  1 
6    2  33.5 


6  4  28.5 
6  6  23.2 
6  8  17.6 
6  10  11.6 
6  12    5.3 

6  13  58.6 

61551.5 
6  17  44.0 

6  19  36.0 

621  27.6 

6  23  18.7 
625  9.3 
6  26  59.4 
6  28  49.0 
6  30  38.0 

6  32  26.5 

6  34  14.5 
6  36    1.9 

6  37  48.7 
6  39  34.8 

6  41  20.3 
643    5-2 

6  44  49-4 
6  46  32.9 

6  48  15.8 

6  49  57.9 
6  51  39.3 


I  Meridian 
Passage. 


NoOH, 


-4.84 
4.83 
4.82 
4.8X 
4.80 

-4.79 
4.78 
4.76 

4-75 
4.73 

4.7a 
4.70 
4.68 
4.66 
4.64 


h    m 
o  28.4 

025.0 

o  21.5 

o  18.1 

o  14.6 

o  IZ.2 
o    7.8 

o  4-3 
S  t  0.9 
?n  &7.4 

23  53-9 

23  50.5 
23  47.0 

23  43.6 
23  40.x 

23  36.7 


-4.6a    2333.2 
4.60    23  29.8 

4.58 
4.56 

4-S3 


23  26.3 
23  22.9 

23  19.4 


4.51 
4.49 
4.46 
4.44 
4.4  X 


23 

23 
23 
23 
23 


16.0 
12.5 

9.1 
5.6 
2.x 


4.36  I  22 


—4.39  ;  22  58.6 
55.2 
51.7 

48.3 
44.8 


4.33  22 
4.30  I  22 
4.27     22 


-4.14     22  41.4 
-4.21      22  37.9 


Day  of  the  Month. 


Semidiameter    .     .     . 
i^lorizontal  Parallax  . 


td. 

10th. 

18th. 

Mih. 

•» 

H 

•* 

m 

7.2 
0.8 

72 

0.8 

7.2 
0.8 

7.2 

0.8 

0 

o 


Apparent 

KiKht 
Ascension. 


I 
2 

3 
4 
5 

6 

7 
8 

9 
10 

II 

Z2 
13 
14 
15 

16 

17 
18 

19 
20 

21 

I 

22 

23  i 

24 

25 

26 
27 
28 

29 
30 

31 
32 


Var.  of 
K.  A. 
for  1 
Hour. 


Apparent 
Declination. 


Var.  of 
Decl. 
for  I 
Hour. 


Meridian 
'  Passage. 


A^iww. 


Soon. 


h   m 


Noon. 


5  27  59.41      +X.X79  I  -16  49  57.9 


5  28  27.68 
5  28  55.87 
5  29  23.98 
5  29  52.01 

5  30  19.94 

5  30  47.78 

5  31  15.52 

53143.15 
5  32  10.67 

5  32  38.07 
5  33  5-35 
5  33  32.51 
5  33  59-53 
5  34  26.41 

5  34  53.16 
5  35  19.76 
5  35  46.21 
5  36  12.51 
5  36  38.65 

5  37  4.63 
5  37  30.44 
5  37  56.07 
5  38  21.53 
5  38  46.81 

5  39  11.90 
5  39  36.80 

540  1.51 
5  40  26.02 

5  40  50.32 


X.176       16  51  39.3 
1.173  I     16  53  20.0 

X.X70 ;    16  54  59.9 


-4.*» 


h    m 
2241.4 


X.X66 

+x.i6a 
x.ijS 

X.XS4 
X.X49 
X.X44 


16  56  39.0 


4.SX  22  37.9 

4.X8  22  34.4 

4.X5  22  30.9 

4.XX  22  27.4 


-16  58  17.3         -4.08.2223.9 

16  59  54.8 

17  1  31.6 

17    3    7.5 
17    442.5 


I 


+1.X39    -17     6  16.7  I 

1.134        17     7  49.9  ! 
X.X39  I     17    9  22.3 

x.xas       17  10  53.8 
I.XX7       17  12  24.4 


+X.XXX 

X.X05 
1.099 

X.093 
X.086 

+X.079 
X.072  ' 
X.065 

1.057 
1.0491 

+X.041  I 

1.033 
Loas 

X.OX7  ' 


X.008 


I 


5  41  14.40      +0.999 
5  41  38.27      +0.990 


-17  13  54-0 
17  15  22.8 
17  16  50.6 
17  18  17.4 
17  19  43.2 

-17  21  8.1 
17  22  32.0 

X7  23  54.9 
17  25  16.8 

17  26  37.7 

- 17  27  57.6 
17  29  16.4 
17  30  34.2 

17  31  50.9 
1733    6.5 

17  34  21.1 
17  35  34.6 


4.05  22  20.5 
4.01  I  22  17.0 
3.98  '  22  13.5 
3.94    22  lo.o 

3.91  22    6.6 

3.87  22    3.1 

3.83  21  59.6 

3.79  21  56.1 

3.73  21  52.7 

3.72  21  49.2 
3.68  21  45.7 
3.64  I  21  42.2 
3.C0  I  21  38.7 
3.56    21  35.2 


3.5* 

3.48 

3.44 
3.40 

3.35 

3.31 

3.27 


21  31.71 
21  28.2 

21  24.7 

21  21.2 

21  17.7 

21  14.2 
21  10.6 


3.22  j  21    7.1 

3.X8  I  21      3.6 


3.13 

21     0.1 

3.09 

20  56.5 

3.04 

20  53.0 

Dajr  of  the  Month. 


Semidiameter  .     .     . 
lIurizoDtal  Parallax . 


4th. 


ISih.    Mth.   tm\.    seth. 


I 


7-2  I 

0.8, 


7.2 
0.8 


73 

08 


73 

0.8 


74 
0.8 


Tl^  sign  4-  prefixed  to  the  hourly  change  of  declination  indicates  that  north  decliaations  are  increasing  and  south  declinations 
are  decreasing.    The  sign  —  indicates  that  north  declinations  axe  decreasinn  ^d  south  declinations  increasing. 


n 
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URANUS,  1896. 


GREENWICH 

MEAN  TIME. 

Month 
and 

Apparent 
Ascfinsion. 

Var.  of 

R.  A. 

for 

I  Day. 

Apparent 
Declination. 

Var.of 

Decl. 

for 

I  Day. 

Meridian 

Month 
and 

*  Apparent 
Ascension. 

Var.  of 

R.  A. 

for 

I  Day. 

Apparent 
Declination. 

Var.of 

Decl. 

for 

I  Day. 

Meridian 

Day. 

Noon. 

Passage. 

Day. 

Passage. 

Neon. 

Neon, 

Noon. 

Noon. 

Noon. 

Noon, 

Noon. 

h  m     s 

a 

0     t     tf 

tt 

h    m 

h  m     s 

8 

•        f        w 

H 

h    m    ' 

J 

Jan.     3 

152322.96 

+11.169 

-18  17  52.3 

-41.13 

20  29.7 

July    I 

15  13  32.92 

-5.436 

-17  40  54.6 

+  19.93 

8  32.0 

7 

1524    6.41 

10.549 

18  2031.9 

38.64 

20  14.7 

5 

15  X3  Z2.63 

4.7x3 

17  39  40.4 

17.14 

815.9; 

XI 

15  24  47.28 

9.880 

1823     1.2 

35.98 

19  59.6 

9 

15  12  55.26 

3.967 

Z7  38  37.7 

14.18 

7  59-9 

15 

15  25  25.40 

9.17a 

18  25  19.6 

33-3a 

19  44.5 

X3 

15  12  40.93 

3.191 

17  37  47.1 

11.11 

743.9 

X9 

15  26   o.6z 

8.429 

18  27  26.8 

30.37 

19  29.4 

>7 

15  12  29.76 

t.393 

Z7  37   8.9 

7.98 

7  28.0 

23 

15  26  32.79 

+  7.655 

-18  29  22.4 

-27.41 

19  14.2 

21 

15  12  21.80 

-  i.5«3 

-173643.3 

+    4.80 

7  Z2.2 

27 

15  27    1.82 

6.856 

18  31     6.0 

24.4a 

18  58.9 

25 

15  12  I7.II 

—  0.761 

17  36  30.6 

+     1.54 

656.4 

31 

15  27  27.61 

6.034 

18  32  37.7 

21.40 

18  43.6 

29 

15  Z2  15.72 

+  0.067 

17  36  31.0 

-    1.75 

640.6 

Feb.   4 

15  27  50.06 

5. 188 

18  33  57.1 

18.29 

18  28.2 

Aug.   2 

15  Z2  17.66 

0.9P5 

17  36  44.6 

5.06 

624.9 

8 

15  28   9.09 

4.333 

1835    3-9 

15.10 

18  12.8 

6 

X5  X2  22.97 

1.750 

17  37  ".5 

8.39 

6   9.3 

12 

15  28  24.62 

+  3.439 

-18  35  57-9 

—11.90 

17  57.3 

xo 

15  Z2  31.66 

+  3.595 

-17  37  51.7 

-11.71 

553.7 

i6 

15  28  36.59 

S-MS 

18  36  39.1 

8.69 

17  41.8 

14 

X5  12  43.72 

S.43» 

173845.1 

14.97 

538.2 

20 

15  28  44.97 

1.647 

1837   7.4 

5.47 

17  26.2 

z8 

X5  Z2  59. zo 

4.357 

17  39  51-4 

18.17 

5  22.6 

24 

15  28  49.77 

+  0.752 

18  37  22.9 

-  3.28 

17  10.5 

22 

15 13  Z7.76 

5.067 

17  41  10.4 

SI.  31 

5   7.1 

28 

15  28  50.99 

-  ai39 

18  37  25.7 

+  0.88 

16  54.8 

26 

15  13  39-62 

5.862 

17  42  41.7 

34.37 

451.8 

Mar.   3 

15  28  48.67 

—  1.019 

-18  37  15.9 

+  4.02 

16  39.0 

30 

15  14   4.64 

+  6.643 

-17  44  25.1 

-37.33 

436.6 

7 

15  28  42.85 

1.890 

18  36  53.6 

7.12 

16  23.2 

Sept.  3 

15  14  32.74 

7.406 

17  46  20.2 

30.22 

421.4 

ZI 

15  28  33.57 

«.745 

18  36  19.0 

10.17 

16   7-3 

7 

15  15    3.86 

8.Z50 

17  48  26.7 

33.99 

4    6.2 

15 

15  28  20.92 

3.577 

183532.3 

13.14 

15  51-4 

II 

15  15  37.90 

8.86s 

1750439 

35.60 

351.0 

19 

1528    4-99 

4.380 

18  34  34.0 

15.99 

15  35-4 

15 

Z5  16  Z4.74 

9*549 

17  53  ".3 

38.08 

3  35-9 

23 

15  27  45-93 

-  5.U5 

-183324.5 

+18.72 

15  193 

19 

15  16  54.25 

+10.201 

-17  55  48.3 

-40.39 

320.8 

27 

15  27  23.89 

5.865 

1832    4-4 

«i.33 

15    3'a 

23 

15  17  36.30 

XO.818 

17  58  34.2 

43.55 

3    5-8 

31 

15  26  59.06 

6.545 

18  30  34.0 

23.81 

14  47.1 

27 

15  18  20.75 

XI.404 

18    I  28.5 

44.60 

a  50.8 

Apr.    4 

15  26  31.58 

7.186 

18  28  54.1 

96.14 

M  30.9 

Oct.    I 

15  19   7.49 

IX.959 

18   430.8 

46.47 

235.9 

8 

1526    1.64 

7.774 

1827    5.1 

28.32 

14  14.6 

5 

15  19  56.38 

13.479 

18   7  40.0 

48.  X3 

2  2Z.Z 

12 

15  25  29.46 

-  8.309 

-1825   7.8 

+30.33 

13  58.4 

9 

152047.27 

+M.957 

-18  10  55.6 

-49.64 

2     6.1 

i6    152455-25 

8.792 

1823    2.8 

32.0B 

13  42.1 

13 

15  21  39.98 

13.392 

18  Z4  16.9 

50.97 

Z  5Z.2 

20    15  24  19.29 

9.188 

18  20  51.5 

33.59 

13  257 

17 

15  22  34.34 

13.780 

181743.Z 

53.08 

X36.4 

24    15234X.83 

9.530 

18  18  34.4 

34.93 

13    9.4 

21 

152330.16 

14.133 

1821  13.3 

53.01 

Z  2Z.6 

28^ 

1523    3-M 

9.803 

18  16  12.4 

36.03 

12  55.0 

25 

15  24  27.27 

14.437 

18  24  47.0 

53.79 

z    6.8 

May    2 

15  22  23.47 

—10.018 

-18  13  46.5 

+36.89 

12  36.6 

29 

15  25  25.52 

+14.690 

-18  28  23.4 

-54.38 

0  52.0 

6 

15  21  43.08 

10.165 

18  II  17.6 

37.53 

12  20.2 

Nov.   2 

15  26  24.73 

14.906 

1832    Z.8 

54-77 

037.3 

10 

15  21    2.24  i    10.242 

18    846.7 

37.88 

12    3.8 

6 

15  27  24.70 

15.070 

18354M 

55.00 

022.6 

14  1  152021.24 

10.245 

18    6  14.9 

37.98 

II  47.4 

zo 

1528  25.22 

15.182 

18  39  21.5 

55.01 

0   7.8 

z8 

151940-381    xai74 

18    343.2 

37.80 

II  31.0 

14 

15  29  26.09 

15.343 

1843    1.2 

54.82 

2349.4 

22 

15  18  59.94  1-  10.036 

-18    1  12.9 

+37-33 

II  14.6 

18 

15  3027.10 

+15.355 

18  46  39.8 

-34.45 

2334.7 

26    15  18  20.18'    9.833 

17  58  44.9 

36.62 

10  58.2 

22 

15  31  28.07 

15.222 

18  50  16.6 

53.94 

23  20.0 

30    15  17  41-37 

9.565 

17  56  20,2 

35.70 

10  41.9 

26 

15  32  28.81 

15.140 

185351.1 

53.37 

23    5.3. 

June   31  1517    3-74 

9.240 

17  53  59-6 

34-53 

10  25.5 

30 

153329.12 

15.006 

18  57  22.5 

52.40 

22  50.5  ; 

7 

15  16  27.53 

8.854 

17  51  44-3 

33.08 

10    9.2 

Dec.    4 

15  34  28.79 

14.820 

19   050.1 

51.38 

22  35.8 

II 

15  15  52.99 

-  8.404 

-174935-3 

+3X.39 

952.9 

8 

15  35  27.61 

+14.581 

-19   413.3 

-50.17 

22  21. 1 

15 

15  15  20.37 

7.«98 

174733-5 

39.47 

9  36.6 

12 

153625.37 

14.390 

19   731.3 

48.81 

22     6.3 

19    151449-87 

7.34a 

17  45  39-8 

37.35 

9  20.4 

16 

15  37  21.86 

13.948 

19  1043.6 

47.31 

21  51.5 

23    15  14  21.69 

6.741 

17  43  55-0 

25.04 

9    4-2 

20 

15  38  16.89 

13.558 

19  13  49.6 

45.68 

21  36.7  1 

27  1  15  «3  55-99 

6.102 

17  42  19.7 

22.58 

848.1 

24 

15  39  ZO.27 

13.126 

19  16  48.9 

45.93 

2Z  2Z.8 

j 

July    I  1  15  13  32.92  -  5.4«6 

-17  40  54.6 

+19.93 

8  32.0 

28 

1540    1.84 

4-12.648 

-19  1940.9 

-43.03 

2Z     6.9  > 

5  '  15  13  12.63  !-  4.7«3 

-173940.4 

+I7-M 

8  15.9 

32 

154051.39 

+12.120 

-1922  25.1  -40.02 

20  52.0 

Greatest  seinidiameter. 

May               14.     i"  h9 

(ireatt-st  hori/ontal  parall; 

ax,        May             14. 

cT.ya 

Least 

semidiaiitfifr 

Novembe 

r  16.    I 

.70 

Lea 

Rt  horizontal  f 

larallax, 

Novami 

Mr  16^ 

«^45 

NEPTUNE,  1896. 
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GREENWICH  MEAN  TIME. 


Month 
and 
Day. 


Jan.    3 

7 
II 

19 
23 

27 

31 

Feb.   4 

8 

12 

X6 

20 

«4 

28 

Mar.    3 

7 
II 

15 
19 

23 

27 

31 

Apr.    4 

8 

12 

i6 

20 

24 
28 

May    2 
6 

lO 

M 
i8 

22 
26 
30 

June   3 
7 

XI 

15 
19 

23 

27 

July    I 
5 


T 


Apparent 

RiKht 
Ascension. 


N00». 


h  m  8 

59  39.78 

59  1509 

5851.71 
58  29.79 

58  9.50 

57  50.96 
57  34-29 
57  19.59 
57  6-94 
5656.41 
56  48.09 
56  42.05 
56  38.32 
56  36.93 
56  3789 

5641.18 
56  46.81 

56  54-75 

57  5.01 
57  17.52 

57  32.24 

57  49.09 

58  8.00 
58  28.90 

58  51.72 

59  16.36 

59  42.75 
o  10.76 

o  40.27 

X  XI. 19 

X  43.42 

2  16.83 
2  51.30 

3  26.71 

4  2.93 

4  39.82 

5  17.26 

555.13 
633.30 

7  11.64 

7  50.03 
828.33 
9  6.39 
944.10 
1021.32 

10  57  95 

11  33.86 


Var.  of 

R.  A. 

for 

xDay. 


Noon. 


% 
-6.321 

6.0x5 

5.66B 

S.2H1 

4.858 

-4.405 
3.9a5 
3.421 
S.900 

a.  359 
-1.797 

0.641 
—0.054 
-fo.530 
+I.I16 

1.697 
3.37^ 
2.848 
3.406 

+3-949 
4.473 
4-979 
5.468 

5.935 

+6.382 
6.804 
7.194 
7.557 
7.897 

+8.209 
8.489 
8.739 
8.959 

9.»44 

+9.296 

9.4x8 
9.5M 

9.569 
9.596 

+9.591 

9.550 
9.476 

9.37X 
9.236 

+9.072 
+8.876 


Apparent 
Decunalion. 


Noon, 


f2 

2 
2 
2 
2 

+2 

2 
2 
2 
2 

+2 

2 
2 
2 
2 

+2 

2 
2 
2 
2 

1-2 

2 
2 
2 
2 

+2 

2 
2 
2 

+2 

2 
2 
3 
2 

+2 

2 
2 
2 
2 

+2 

2 
2 
2 
2 

+2 

!+2 


14  29.9 
14      1.7 

1335.8 
13  12.8 
12  52.7 

12  35-5 
12  21.6 

12  II. 2 

12    4.3 

12   0.8 

12  1.2 
12  5.1 
12  12.9 
12  24.3 
"  39.3 

12  58.0 

13  20.2 

13  45.8 

14  14.8 

14  46.9 

15  22.0 

15  59.9 

16  40.4 

17  23.3 

18  8.5 

18  55.7 

19  44.6 
2035.1 

21  26.9 

22  19.7 

23  13.3 

24  7.6 

25  2.3 

2557.1 
2651.8 

27  46.2 

28  40.0 

29  33.2 

30  25.5 

31  i6.8 

32  6.9 

32555 

33  42.5 

34  27.8 

35  ".4 

35  53.0 

36  32.5 


Var.of 

Decl. 

for 

I  Day. 


Noon. 


7-35 
6.76 
6.11 

5.39 
4.66 

3.89 
3.04 
a.  16 

-  0.36 

+  0.54 
1.46 

2.40 
3.30 
4.21 

+  5.JX 
5.97 
6.82 
7.64 
8.40 

+  9-W 
9.80 
10.42 
xt.oi 

11.55 

+12.01 
12.42 
12.79 

X3.07 
13.30 

+13.49 
13.61 

13.69 
13.69 
13.64 

+13.52 

X3.37 
13.19 

12.95 

12.  67 

+12.34 
11.95 
X1.54 

II.  1 1 

to.  65 

+10.14 
+  9.61 


Meridian 
Passage. 


h    m 
10    7.5 

951.3 
935.2 
919.I 

9  3-1 
8  47.0 
831.1 
8  X5.1 
759.2 
743.3 

727.4 
7  XI.6 
655.8 
6  40.0 
624.3 

6   8.6 

553.0 

5  37-4 
521.9 
5    6.4 

4509 

4  35-4 
4  20.0 

4  4-6 
349.3 

334-0 
318.7 

3  3.4 
2  48.2 

233.0 

2  17.8 
2    2.6 

147.4 
I  32.3 
I  17.2 

I  2.1 
o  47.0 
031.9 

o  x6.8 

•  0    1.7 

I  S3  &7. 9 
23  42.8 
23  27.7 
23  12.6 
22  57.5 
22  42.4 

22  27.3 
22  12.x 


Month 
and 
Day. 


July 


Aug. 


I 

5 

9 

13 

17 

21 

25 
29 

2 
6 

10 

14 
18 

22 

26 

30 

Sept.  3 

7 

XX 

15 

19 

23 

27 

Oct.    X 

5 

9 

X3 

17 
21 

25 

29 

Nov.   2 

6 

10 

14 
18 
22 
26 

30 
Dec.    4 

8 

X2 
16 
20 

24 
28 
32 


Apparent 

RiK»«t 
Ascension. 


Noon. 


h  m  • 
5  10  57.95 
51133.86 
5  12  8.92 
5  1243.01 
5  13  16.00 


Var.of 
R.  A. 

for 
I  Day. 


Noon. 


• 
+9.073 
8.876 
8.648 
8.389 
8.099 


Apfinrent 
Declination. 


Noon, 


+2 

2 
2 
2 
2 


51347-77  +7.781    -f2 

5  14  18.22  7.438     2 

5  14  47.25  7.07a     2 

5  15  14.77  6.680     2 

5  X5  40.66  6.260    2 

5  16   4.82  +5.814  +2 

51627.15  5.348     2 

5x647.58  4.863     2 

5 17  6.03  4.360     2 
5  17  22.44  3.84X     2 

5  17  36.74  +3.308  +2 

5  17  48.89  2.76X     2 

5  17  58.82  8.300    2 

5 18  6.48  x.6a6     2 
5  x8  XX.83  I.0S3     2 

5  x8  X4.90  -H>.482  +2 

5  x8  15.68  -0.095     2 

5  18  14.  X4  0.673     2 

5  x8  10.31  X.340    2 

5 18   4.23  Z.804     2 

5  17  55.89  *-«.S57  +2 

51745-39  a.895     2 

5  17  32.77  S.4W     2 

5  17  18. 12  3.9x0      2 

5x7   X.52  4.383    a 

5  16  43.09  -4.830 

5  16  22.91  5.354 

5  16   x.xo  3.645 

5  15  37.80  5.995 

5  X5  13.19  6.3Q3 

5  14  47.42  6.575 

5  14  20.64  6.808 

5  X3  53.01  6.997 

5  13  24.73  7.X37 

5  12  55.95  7.337 

5  X2  26.89  -7.385 

5  "  57.73  7.«85 

5  IX  28.67  7.334 

5  10  59.91  7.139 

5  10  31.61  6.999 
5  JO    3,g7  \  -^8x5  \+2 
A.^  ^7.t5\  -^^-i^i*-^ 


35  53-0 

36  32.5 

37  9-9 

37  45.2 

38  18. 1 

38  48.4 

39  16.6 

39  42.3 

40  5.6 
40  26.3 

40  44.4 

40  59.9 

41  12.8 

4X  23.2 
41  31.1 

41  36.4 
41  39.2 
41  39.6 

41  37.5 
4X  33.0 

41  26.1 
4X  X7.0 
41  5.6 
40  52.0 
40  36.5 
40  18.9 

39  59.3 
39  37.9 
39  14-8 
3850.1 

38  23.9 

37  56.3 
37  27.6 
36  57.8 
36  27.0 

35  55.5 
35  23-4 
34  5^0 
34  18.4 
33  45-8 

33  13.4 

32  4»-5 
32  10.3 

31  40.0 

31  10.9 

3043-1 
30 16.6 


Var.of 

Decl. 

for 

I  Day. 


Noon, 


+10.  X4 
9.61 
9.09 
8.5X 
7.90 

+  7«3i 
6.74 

6.13 

5.50 
4.85 

+  4-» 
3-55 
3.91 
3.39 

i.6s 

+  X.01 
+  0.40 

—  O.SX 

0.83 

1.4a 

—  3.00 

a.s6 
5.1a 

5.64 
4-14 

|-4.«4 
5.1a 

5.56 

5.97 
6.36 

—  6.73 
7.04 
7.31 

7.57 
7.79 

-7-95 
8.06 

8.X3' 

8.X5 

8.Z3 
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7.11 
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Passage. 


b    m 
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22  X2.X 

21  57.0 

21  41.8 

21  26.6 

21  XI.4 
20  56.2 
20  40.9 
20  25.7 
20  XO.4 

19  550 
19  39.7 

19  24.3 
X9  8.8 
18  53.4 

x8  37.9 
x8  22.3 
18    6.8 

17  5X.2 
X7  35-5 
X7  X9.8 
X7  4.1 
x6  48.4 
x6  32.6 
x6  x6.8 

x6  ag 

X5  45-0 
15  29,0 
X5  13.0 
14  570 
14  4X.0 
X4  24.9 
14    8.8 

13  52-7 
13  36.6 

13  20.4 
X3  4.2 
12  48.x 

12  3X.9 
12  X5.7 

"59-4 
II  43.2 

II  27.0 

II  X0.8 

ID  54.6 
XO38.5 

xo  22.3 


Greatest  seinidianieter, 
Least  semidiameter, 


December 
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9.    = 
10,    = 


I'M 

l".25 


Greatest  hori"^**""'^ oaT«A\*».    December 
Least  hori^^^^^^*  ^t^W*^        1^« 


9.    ■ 

Ml     = 
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MERCURY 

• 

GREENWICH  MEAN  NOON. 

Data. 

Heliocentric 

Longitude, 

Mean  Eqtiinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distanctt 
from   Earth— 

At  Date. 

At  Interme- 
diate Date. 

• 

1 

ti 

•          f          M 

» 

m 

• 

* 

m 

1     It 

. 

Jan.  ~i 

297 

21 

50.8 

3    8  46.6 
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55 
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0 
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7 
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32 
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5 
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I 
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9.6651224 
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9 
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5 

17.7 
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56.7 

—2 

17 

21.2 
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II 
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35 
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9 
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2 

54 
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0.0100369 
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13 
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4 
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IZ 
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17  «7.7 
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0.0271232 

15 
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34 
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4 
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17 
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7 
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12 
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4 
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44 
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-5 
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0.0525914 
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21 
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26 

46.1 
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12 
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5 

33 
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16 
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11 
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5 
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25 
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16 

38.7 
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10 
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27 
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MERCURY, 

1 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

LoKarithra  of  Dittanca 
from  Earth— 

At  Date. 

At  Interme- 

diate Date. 
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MERCURY 

• 

GREENWICH  MEAN  NOON, 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

LoKarithm  of  Distance 
from   Earth— 

At  Date. 

At  Interme- 
diate Date. 
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9     f» 
+  3  47.4 

9.6020786 

9.8970583 

9.9080615 

3 

332 

48 

19.7 

3  59  35.0 

6 

41.2 

6 

44 

39.1 

7  51.4 

9.5898573 

9.9190879 

9.9301075 

5 

341 

I 

40.3 

4  M    0.4 

9 

31.2 

6 

24 

23.6 

xa  S0.0 

9.5768652 

9.9410923 

9.9520142 

7 

349 

45 

19.0 

4  99  53.9 

II 

40.4 

5 

54 

17.2 

17  41.8 

9.5633017 

9.9628457 

9.9735596 

9 

359 

I 

59.1 

4  46  58.7 

12 

47-5 

5 

13 

17-5 

S3  11.8 

9.5494509 

9.9841 281 

9.9945232 

II 

8 

53 

48.8 

5    4  57.« 

-12 

314 

-4 

20 

40.3 

-1-29  i6.« 

9.5357000 

0.0047168 

0.0146795 

13 

19 

21 

58.4 

5  23  IX.9 

10 

37-5 

3 

x6 

18.7 

35    X.5 

9.5225506 

0.0243821 

0.0337946 

15 

30 

26 

7-4 

3  40  46-3 

7 

5.7 

2 

X 

3-4 

40    3.x 

9.5106116 

0.0428868 

0.0516294 

I? 

42 

3 

47-9 

5  S6S9.8 

-  2 

15.6 

-0 

37 

4.8 

43  37.0 

9.5005654 

0.0599925 

0.0679479 

19 

54 

9 

57.8 

6    9    1.0 

+  3 

9.2 

+0 

51 

56.2 

44  58.6 

9.4930962 

0.0754700 

0.0825361 

21 

66 

36  48.4 

6  16  57.4 

+  8 

7.6 

+2 

20 

58.4 

+43  34.1 

9.4887858 

0.0891260 

0.0952236 

23 

79 

»4 

3.5 

6  19  17.8 

XX 

36.8 

3 

44 

17.2 

39  X7.a 

9.4880004 

0.1008 I 79 

0.1059033 

25 

91 

49 

59.x 

6  «5  37.4 

12 

52.2 

4 

56 

28.3 

3a  3a.4 

9.4908098 

O.I 104782 

O.I 145466 

27 

104 

12 

45-2 

6    6  16.0 

II 

43.1 

5 

53 

2X.9 

M  X0.4 

9.4969692 

0.1 181 176 

0.1 21 2036 

29 

116 

II 

56.6 

5  58  15.8 

8 

33.3 

6 

32 

47.2 

15  14.3 

9.5059777 

0.1238204 

0.1259878 

31 

127 

39 

39.6 

5  35    a.9 

+  4 

9.0 

+6 

54 

33.4 

+  6  39.a 

9.5171812 

0.1 277261 

0.1290576 

Aug.    2 

138 

31 

0.3 

5  x6    8.0 

—  0 

37-9 

7 

0 

3.8 

-0  56.7 

9.5298854 

0.1300054 

0.1305922 

4 

148 

43 

56.1 

4  56  49.4 

5 

3.9 

6 

51 

38.8 

7  14.8 

9.5434434 

0.1308406 

0.1 30772 I 

6 

158 

18 

41.6 

4  38    5.7 

8 

39-4 

6 

31 

58.9 

X9  XX.9 

9.5573049 

0.1304076 

0.1297666 

8 

167 

17 

7.8 

4  «>  34-9 

II 

10. 1 

6 

3 

40.7 

IS  54*9 

9.5710335 

0.1 28867 I 

0.1277255 

xo 

175 

42 

4.2 

4    4  38.S 

—12 

32.3 

+5 

29 

X.6 

— x8  34.6 

9.5843024 

0.1263575 

0.1247765 

12 

183 

36 

49.2 

3  50  «4.o 

12 

51.3 

4 

49 

56.2 

•0  93*3 

9.5968779 

0.1229948 

0.1 210235 

M 

191 

4 

48.6 

3  37  5a-4 

12 

154 

4 

7 

55.0 

9X  39.0 

9.6086005 

0.1 188726 

0.1 165504 

i6 

198 

9 

24-4 

S  36  S9.a 

xo 

55.4 

3 

24 

8.3 

99   10.4 

9.6193663 

0.1 140644 

O.III4210 

i8 

204 

53 

46.6 

3  17  37.8 

9 

X.8 

2 

39 

29.0 

99  95.8 

9.6291 127 

0.1086254 

0.1056823 

20 

211 

20 

51.6 

3    9  40>6 

-  6 

44-9 

+X 

54 

36.9 

—99  94.0 

9.6378042 

0.1025953 

0.0993673 

22 

217 

33 

20.4 

3    3    0.4 

4 

13.5 

I 

10 

1.5 

99     9.6 

9.6454250 

0.0960005 

0.0924959 

24 

223 

33 

40.1 

a  57  30.5 

-   X 

35.6 

+0 

26 

4-9 

ai  45*7 

9.6519712 

0.0888546 

0.0850763 

26 

229 

24 

5.4 

«  53    5.0 

+   X 

2.1 

—0 

16 

56.6 

91    X4.6 

9.6574457 

0.081 1610 

0.0771076 

28 

235 

6 

39*9 

a  49  390 

3 

33.8 

0 

58 

49.9 

ao  37.8 

9.6618550 

0.0729145 

0.0685798 

30 

240 

43 

18.4 

«  47    8.4 

+  5 

54.6 

-I 

39 

24.7 

-19  56.3 

9.6652074 

0.0641013 

0.0594760 

Sept.    I 

246 

15 

48.6 

a  45  30.5 

8 

0.5 

2 

18 

32.1 

19  X0.4 

9.6675101 

0.0547007 

0.0497719 

3 

251 

45 

541 

a  44  43.a 

9 

47.2 

2 

56 

3.6 

18  90.4 

9.6687689 

0.0446860 

0.0394391 

5 

257 

15 

13-9 

a  44  44.8 

II 

12.0 

3 

31 

50.7 

17  96.0 

9.6689870 

0.0340262 

0.0284439 

7 

262 

45 

25.9 

a  45  35-4 

12 

12.4 

4 

5 

44.2 

x6  96.6 

9.6681646 

0.0226869 

0.0167509    1 

9 

268 

18 

8.3 

a  47  i5.a 

+12 

45.9 

-4 

37 

33-4 

"I5  91.5 

9.6662999 

0.0106318 

0.0043254    , 

II 

273 

55 

0.7 

a  49  45.7 

12 

50.5 

5 

7 

5.6 

14    9.4 

9.6633879 

9.9978277 

9-99"  355 

13 

279 

37 

46.2 

4  53    8.6 

12 

24.9 

5 

34 

5.6 

13  49.1 

9.6594223 

9.9842458 

9.9771571 

15 

285 

28 

12.5 

a  57  a7.i 

II 

28.4 

5 

58 

15. 1 

iz  18.6 

9.6543947 

9.96o8<')89 

9.9623823 

17 

291 

28 

14.2 

3    a  44.6 

10 

0.9 

6 

19 

11.5 

9  35-6 

9.6482981 

9,9547003 

9.946828g 

19 

297 

39 

53-6 

3    9    5-7 

+  8 

3.3 

-6 

36 

27.6 

7  37.6 

9.6411272 

9-9387769 

9.930557" 

21 

304 

5 

22.7 

3  16  35-a 

5 

37.8 

6 

49 

30.2 

5  91.6 

9.6328S24 

9.9221866 

g.9i3(>887 

23 

310 

47 

3-9 

3  as  i«.H 

+  2 

48.4 

6 

57 

39.8 

-  a  44.1 

9.6235741 

9.9050944 

9.8964425 

25 

317 

47 

31.4 

3  35  M.a 

-  0 

18.4 

7 

0 

9.7 

+  0  i8,M 

9.61322SS 

9.88778 1 1 

9.8791706 

27 

325 

9 

30.0 

3  46  50.6 

3 

33-5 

6 

56 

5-2 

3  50.9 

9.rK)iS9()o 

9.8706844 

9.8624102 

29 

332 

55 

53.3 

3  59  47-8 

-  6 

43.9 

-6 

44 

24.5 

+  7  55.4 

q.58()6<ii2 

9.8544523 

9.8469321 

31 

341 

9 

41.0 

4  14  14-7 

-  9 

33.6 

-6 

24 

0.4 

+»a  34.5 

9.576<>582 

9.8399827 

9.8337502 
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MERCURY. 

1 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinoi 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Losarithm 
from  I 

of  Distance 
Jarth— 

At  Interme- 
diate Date. 

At  Date. 

Oct.     I 

• 
341 

9 

41.0 

4  X4  14-7 

-  9 

ft 
33.6 

• 
-6 

* 
24 

m 
0.4 

t      m 
+19  34.5 

9.576C582 

9.8399827 

9.8337592 

3 

349 

53 

49-5 

4  30    7.6 

II 

42.0 

5 

53 

44-4 

1746.9 

9.5630873 

9.8284231 

9.8241438 

5 

359 

II 

1.5 

4  47  15.« 

12 

47-9 

5 

Z3 

340 

S3  17.3 

95492344 

9.8210896 

9.819417.3 

7 

9 

3 

25.0 

3    5  14-4 

12 

30.3 

4 

Z9  46.0 

39  33.0 

9.5354884 

9.8192631 

9.8207288 

9 

19 

32 

9.2 

5  as  96.3 

xo 

35.0 

3 

«5 

13.6 

ss  6.7 

9.5223523 

9.8238740 

9.8287076 

zz 

30 

36 

51.2 

5  4X    1*8 

-  7 

1-7 

-z 

59  48.9 

+40    7«« 

9.5104371 

9.8351845 

9.8432075 

13 

42 

15 

1.8 

S  9643'S 

-  2 

10.7 

-0 

35 

43-6 

43  39-S 

9.5004253 

9.8526326 

9.8632790 

15 

54 

21 

35.5 

6    9  IX.O 

+  3 

14.2 

■fo 

53 

20.0 

44  38*4 

9.4930008 

9.8749407 

9,8873995 

17 

66 

48 

41.4 

6  17    a.7 

8 

iz.6 

2 

as 

Z9.6 

43  Si-6 

9.4887427 

9.9004364 

9.9138409 

19 

79 

26 

Z.I 

6  19  17.7 

II 

39.5 

3 

45 

3Z.0 

39  n^ 

9.4880132 

9.9274192 

9.9409998 

21 

92 

I 

50.7 

6  J5  3i.« 

+12 

52.2 

+4 

57 

28.9 

+3395.0 

9.4908773 

9.9544360 

9.9676043 

23 

104 

24 

19.8 

6    6    5.0 

IZ 

40.9 

5 

54 

6.9 

94     9.3 

9.4970857 

9.9804097 

9.9927759 

25 

116 

23 

5-1 

5  S3    X.0 

8 

29.7 

6 

33 

Z5.6 

15    6.0 

9.5061336 

0.0046498 

0.0159949 

27 

127 

50 

16.0 

5  34  45-8 

+  4 

4.6 

6 

54 

45.7 

+  631*6 

9.5173659 

0.0267898 

0.0370279 

29 

138 

41 

1-3 

5  13  50.1 

-  0 

42.3 

7 

0 

2.0 

-1    3.8 

9.5300888 

0.0467072 

00558367 

31 

148 

53 

21.2 

4  56  31*5 

-  5 

7-7 

46 

51 

25.2 

-7  ».o 

9.5436559 

ao64430i 

0.0725048 

Nov.    2 

158 

27 

31.1 

4  37  4«.4 

8 

42.2 

6 

31 

36.  Z 

19  16.0 

9.5575188 

0.0800812 

0.0871804 

4 

167 

25 

24-5 

4  30  X9.a 

ZI 

ZI.9 

6 

3 

10.8 

15  57-8 

9.5712430 

0.0938246 

0.1000369 

6 

175 

49 

50.8 

4    4  M'O 

12 

331 

5 

28 

26.9 

18  36.6 

9.5845031 

0.1058389 

O.II125Z9 

8 

183 

44 

9.1 

3  30  11.5 

Z2 

512 

4 

49 

18. 1 

30  34.4 

9.5970668 

0.1 162965 

0.1209923 

lO 

191 

II 

45.1 

S  37  4X.4 

-12 

14.6 

+4 

7 

Z4.9 

-31  33.8 

9.6087757 

0.1253572 

0.1294086 

Z2 

198 

16 

0.1 

3  36  49.6 

10 

53-9 

3 

23 

27.0 

99  ia7 

9.6195264 

0.1 33 1622 

0.1366327 

M 

205 

0 

4-7 

3  17  39-6 

8 

59-9 

2 

38 

47-3 

99  95.8 

9.6292569 

0.1398339 

0.1427783 

i6 

211 

26 

54.7 

3    9  3S.8 

6 

42.6 

z 

53 

55-3 

93  33.8 

9.6379321 

O.M54773 

0.14794 I 5 

i8 

217 

39 

IZ.O 

3    3  54.8 

ZI.O 

z 

9 

ao.3 

33     9.3 

9.6455363 

0.1501798 

0.2522005 

20 

223 

39 

20.5 

3  57  a6-o 

—  z 

33- X 

■fo 

25 

243 

-31  45.3 

9.6520657 

0.1 540122 

0.1556224 

22 

229 

29 

37.6 

3  53    X.4 

+  I 

4-5 

—0 

17 

36.1 

3X   14. I 

9.6575234 

0.1570344 

0.1 582 561 

24 

235 

12 

5.7 

a  49  36-3 

36.2 

0 

59 

28.3 

30  37-3 

9.6619163 

0.1 5929 1 6 

0.160 I 448 

26 

240 

48 

39.5 

347    6.6 

56.7 

z 

40 

1.8 

19  55.6 

9.6652522 

0.1608 188 

0.1613168 

28 

246 

21 

7.0 

a  45  a9-5 

8 

2.2 

2 

X9 

7.8 

19     9.7 

9.6675385 

0.1616408 

0.1617924    < 

30 

251 

51 

II. I 

3  44  4«.8 

+  9 

48.7 

-2 

56 

37.8 

—18  19.6 

9.6687809 

0.1617733 

0. 161 5828 

Dec.    2 

257 

20 

31.0 

«  44  45.a 

II 

13.2 

3 

32 

23.2 

17  as-i 

9.6689826 

0.1612218 

0.1606902 

4 

262 

50 

44-7 

3  4S  36.6 

12 

13.0 

4 

6 

14.8 

16  35.7 

9.6681440 

0.1599864 

0.1 591091 

6 

268 

23 

30.2 

a  47  i7.t 

12 

46.0 

4 

38 

2.0 

15  ao-5 

9.6662630 

0.1 58056 I 

0.1568250 

8 

274 

0 

27.3 

3  49  48.3 

12 

50.3 

5 

7 

32.0 

14    8,3 

9.6633345 

0.1 554 125 

0.1 538 I 52 

10 

279 

43 

18.7 

3  53  13.1 

+12 

243 

-5 

34 

29.5 

-13  47.8 

96593524 

0.1520287 

0.1500478 

12 

285 

33 

52.9 

3  57  31.5 

II 

27-5 

5 

58 

36.2 

II  17.0 

9.6543081 

0.1478669 

0.1454800 

14 

291 

34 

4-4 

3    3  90.3 

9 

59.6 

6 

19 

29.4 

9  33.9 

9.6481947 

0.1428800 

0.1400588 

16 

297 

45 

56.0 

3    9  13.3 

8 

1-3 

6 

36 

41.8 

7  35-7 

9.6410070 

0.1370083 

0.1337186 

t8 

304 

II 

39-3 

3  16  43  9 

5 

35-3 

6 

49 

40.  z 

3  19.4 

9.6327456 

0.1 301795 

0.1263793 

20 

310 

53 

37-0 

3  35  37.8 

+  2 

45.6 

-6 

57 

44.9 

-  3  41.5 

9.6234210 

0.1 22  3061 

0.1 1 79463 

22 

317 

54 

23.4 

3  35  33.3 

-  0 

21.5 

7 

0 

9.1 

+  0  3Z.8 

9.6130598 

0.  II 32850 

0.108 307 I 

24 

325 

16 

430 

3  47    3.0 

3 

36.5 

6 

55 

58.0 

3  54-4 

9.6017123 

0.1029959 

0.0973333 

26 

333 

3 

30.7 

4    0    0.7 

6 

46.8 

6 

44 

9.7 

7  59  5 

9,5894644 

0.09x3007 

0.0848784 

28 

341 

17 

45.5 

4  X4  38.9 

9 

36.0 

6 

23 

36.9 

13  39.0 

9.5764508 

0.0780464 

0.0707838 

30 

350 

2 

238 

•    4  30  33.1 

-  II 

43.7 

-5 

53 

II. I 

+17  53.0 

9.5628732 

1  0.0630698 

0.0548842 

32 

359 

20 

_77 

4  47  31-6 

-  12 

48.3 

-5 

II 

50.2 

+33  33.6 

1  9.5490191 

1  0.0462082 

0.0370251 
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VENUS. 

1 

GREENWICH  MEAN 

NOON. 

Data. 

Heliocentric 

Longitude, 

Mean  Kquioox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

LoKarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Intrrme- 
diatc  D^te. 

• 

t 

m 

•     »     •• 

• 

ft 

• 

r 

ft 

f      m 

Jan.   -I 

160 

46 

40.0 

X  37  «6.o 

+0 

31.2 

"•-3 

22 

509 

+0  99.9 

9.8567815 

9.9582533 

9.9651335 

+3 

167 

z6 

15.0 

X  37  21.  a 

-0 

9.6 

3 

23 

32.3 

—0    9.3 

9.8569663 

9.97 '8753 

9.9784815 

7 

173 

45 

27.9 

1  37  15.0 

0 

49.9 

3 

21 

377 

0  48.0 

9.8571808 

9.9849537 

9.9912952 

ZI 

180 

14 

13.7 

»  37    7.7 

Z 

27.6 

3 

17 

8.8 

I   96.3 

9.8574224 

9.9975082 

0.0035050 

15 

186 

42 

27.8 

X  36  39.a 

2 

0.8 

3 

ZO 

9.8 

a    3.0 

9,8576878 

0.00956x8 

0.0154089 

19 

193 

xo 

6.2 

X  36  49.8 

-2 

279 

+3 

0 

46.6 

-438.9 

98579735 

O.0211412 

0.0267620   , 

23 

199 

37 

5.6 

X  36  39.8 

2 

474 

2 

49 

6.9 

3  II. 3 

9.8582760 

0.0322754 

0.0376844 

27 

206 

3 

23.6 

X  36  39-2 

2 

58.5 

2 

35 

20.3 

3  41-6 

9.8585913 

0.0429916 

0.0481994 

31 

2Z2 

28 

58.6 

I  36  18.3 

3 

0.7 

2 

19 

37-9 

4    9X 

9.8589154 

0.0533097 

0.0583245 

Feb.    4 

2Z8 

53 

49.7 

I  36    7  3 

2 

53-8 

2 

2 

ZI.9 

4  333 

9.8592441 

0.0632448 

0.0680721 

8 

225 

»7 

57X 

1  35  56-5 

-2 

38.2 

+z 

43 

16.0 

-4  54.0 

98595737 

0.0728076 

0.0774524 
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36  ax. 34 

44-5 

I    38 

9.4 

3a.89 

0.1504924 

0.2580035 

0.2552720 

8 

293 

18 

47-7 

36  3a.a6 

4X.8 

I   40 

16.0 

30.37 

O.I 494 161 

0.2525308 

0.2497804 

12 

295 

45 

17.9 

36  44.74 

+38.8 

-I   42 

12.4 

-27.76 

0.1483890 

0.2470210 

0.2442527 

i6 

298 

12 

29.0 

36  5a.7i 

35-3 

I    43 

58.1 

25.04 

0.1474 I 35 

0.2414767 

0.2386931 

20 

300 

40 

19.  X 

37    a. 16 

31.8 

1   45 

32.7 

aa.a4 

0.1464923 

0.2359029 

0.2331065 

24 

303 

8 

46.0 

37  11.0B 

27.8 

I   46   56.0 

19.40 

0.1456275 

0.2303040 

0.2274953 

28 

305 

37 

47-3 

37  X9.4a 

23.8 

I   48 

7-9 

16.40 

0.1448214 

0.2246800 

0.2218580 

May    2 

308 

7 

20.8 

87  a7.i7 

+19.5 

-  I   49 

7.2 

-13.34 

0.1440760 

O.2190281 

O.2161896 

6 

310 

37 

24.1 

37  34.a8 

15.1 

I    49 

54-5 

10.27 

0.1433931 

0.2133416 

0.2104837 

lo 

3J3 

7 

54-4 

37  40.74 

10.5 

X    50 

29.4 

7- 14 

0.1427749 

0.2076158 

0.2047375 

14 

315 

38 

49-3 

37  46.51 

5.8 

I    50 

51.6 

3-95 

0.1422228 

O.2018491 

0.1989504 

i8 

318 

10 

5.8 

37  5«.58 

+  I.I 

1   51 

1.0 

-  0.73 

0.1417382 

0.1960418 

0.1931236 

22 

320 

41 

41.2 

37  55-93 

-    3-7 

I    50 

57-5 

+  a.49 

0.1413226 

0.1901958 

0.1872576 

26 

323 

13 

32.5 

37  59- 5> 

8.4 

1    50 

41. X 

5-74 

0.1409767 

0.1843084 

0.1813473 

30 

325 

45 

36.6 

38    2.38 

13.0 

I   50 

II. 6 

8.99 

0.1407022 

0.1783728 

0.1753838 

Jttne    3 

328 

17 

50.8 

38    4.50 

17.6 

I    49 

29.2 

12.22 

0.1404995 

0.1723787 

0.1693563 

7 

330 

50 

II. 9 

38    5.85 

22.0 

I   48 

33-8 

15-45 

0.1403691 

0.1663153 

0.1632555 

II 

333 

22 

36.8 

38    6.41 

-26.3 

-I   47 

25.6 

+18.62 

0.1403114 

0.1601755 

0-1570757 

J5 

335 

55 

2.4 

36    6.20 

30.4 

I   46 

4.8 

21.76 

0.1403263 

0.153)555 

0.1508147 

19 

338 

27 

25.6 

38    s-ai 

34-2 

X    44 

3«-5 

24.»6 

0.1404143 

0.1476530 

0.1444694 

23 

340 

59 

43-3 

38    3-42 

37.8 

X   42 

45-9 

27.89 

0.1405747 

0.1412627 

0.1 380317    ^ 

27 

343 

31 

52.2 

38    0.85 

41.0 

I  40 

48.4 

30.84 

0.140S072 

0.1 34774 1 

0.1314878    , 

jDly     I 

346 

3 

49.4 

37  57-59 

-43-9 

-I  38 

39-2 

+33-72 

0.1411115 

0.1281718 

0.1248233 

5 

348 

35 

32.2 

37  53.61 

46.5 

-I  36 

18.6 

+16.50 

0.1414861 

0.1214404 

0.1180224 
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MARS. 

. 

GREENWICH  MEAN  NOON. 

Date. 

HeHocentrie 

Longitude, 

Mean  Equinoi 

of  Date. 

Daily 
Motion. 

Redaction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

LoKarithm 
from  I 

1 
of  Distance 
Jarth— 

At  Interme- 
diate Date. 

At  Date. 

• 

* 

» 

»    If 

m 

f 

m 

m 

July     I 

346 

3 

49-4 

37  57-59 

-43.9 

-I 

38 

39.2 

+33.7* 

O.14ZZII5 

0.1281718 

0.1248233 

5 

348 

35 

32.2 

37  53.61 

46.5 

36 

18.6 

36.50 

0.14 i486 X 

0.1214404 

0.1180224 

9 

351 

6 

57.6 

37  48.89 

48-7 

33 

47.2 

39.19 

O.I419303 

0.1145681 

0.11x0757 

13 

353 

38 

2.6 

37  43.48 

50.5 

31 

5-1 

41.79 

0.1424430 

0.1075453 

0-1039759 

17 

356 

8 

44-7 

37  37-35 

52.0 

28 

13.0 

44.  a4 

a 1430226 

0. 1003670 

0.0967168 

21 

358 

39 

0.7 

37  30.54 

-53- « 

—X 

25 

XI.2 

+46.60 

0.Z436678 

0.0930245 

0.0892884 

25 

z 

8 

48.3 

37  «3.09 

53-7 

22 

0.2 

48.81 

0.1443767 

O.085506X 

0.0816746 

29 

3 

38 

4.8 

37  14.99 

53-9 

18 

40.7 

50.89 

0.1451473 

0.0777919 

0.0738551 

Aug.     2 

6 

6 

47.6 

37    6.38 

53-7 

15 

13.1 

5a.85 

0.1459778 

0.0698625 

0.0658116 

6 

8 

34 

55-3 

S6  57- a6 

53-2 

IZ 

37-9 

54.«9 

0.1468661 

0.0617009 

0.0575300 

xo 

II 

2 

25.1 

36  47- 50 

-52.2 

—I 

7 

55.6 

+56.39 

a 1478098 

0.0532961 

0.0489995 

M 

13 

29 

14.8 

36  37.30 

50.6 

4 

6.8 

57.9a 

0.1488067 

0.0446398 

0.0402147 

i8 

15 

55 

23.1 

36  36.67 

49.0 

0 

12.2 

59.31 

0.1498543 

0.0357242 

0.0311652 

22 

18 

20 

47.8 

S6  15.55 

47.1 

0 

56 

12.3 

60.57 

0.1509500 

0.0265360 

0.0218341 

26 

20 

45 

27.2 

36    4.0a 

44.7 

0 

52 

7.6 

61.69 

0.1520913 

0.0170575 

0.0122024 

30 

23 

9 

19.7 

35  5a. » 

-41. 8 

-0 

47 

58.8 

+6a.66 

0.1532756 

0.0072672 

0.0022504 

Sept.    3 

25 

32 

24.6 

S5  40.10 

38.9 

0 

43 

4*6-3 

63. 5« 

0.1545003 

9.9971498 

9.9919649 

7 

27 

54 

40-3 

35  a7.64 

35.9 

0 

39 

30.7 

64.30 

0.1557627 

9.9866953 

9.9813413 

IX 

30 

16 

5-5 

35  14.89 

32.4 

0 

35 

12.7 

64.76 

0.1570598 

9.9759027 

9.9703804 

15 

32 

36 

39-2 

35    1.9a 

28.8 

0 

30 

52.6 

65.30 

0.1583891 

9.9647746 

9.9590855 

19 

34 

56 

20.6 

34  48.77 

-25.0 

-0 

26 

31-1 

+65.50 

0.1597479 

9.95331 12 

9.9474520 

23 

37 

15 

9.1 

34  35-43 

21. 1 

0 

22 

8.6 

65.69 

0.16x1334 

9-9415073 

9.9354765 

27 

39 

33 

3-9 

34  ai.96 

17.0 

0 

17 

45.6 

65.74 

0.1625429 

9.9293608 

9.9231609 

Oct.     X 

■    41 

50 

4-7 

34    8.40 

12.9 

0 

13 

22.7 

65.65 

0.1639739 

9.9168792 

9.9105198 

S 

44 

6 

ii.i 

33  54.76 

8.7 

0 

9 

0.4 

65.50 

0.1654235 

9.9040871 

9.8975871 

9 

46 

21 

22.8 

33  41.07 

-  4-5 

• 

—0 

4 

38.7 

■H>5.a4 

0.1668890 

9.8910260 

9.8844x29 

13 

48 

35 

39.7 

33  27. 36 

-  0.3 

—0 

0 

18.5 

64.83 

0.1683682 

9.8777558 

9.8710624 

17 

50 

49 

1-7 

33  13.65 

+  3-9 

+0 

3 

59-9 

64.34 

0.1698580 

9.8643421 

9.8576059 

21 

53 

I 

28.9 

Sa  59*94 

8.0 

0 

8 

16.2 

63.77 

0.17 I 3566 

9.8508644 

9.8441302 

25 

55 

13 

1.2 

Sa  46.30 

12.0 

0 

12 

30.1 

63.11 

0.1 72861 2 

9.8374174 

9.8307439 

29 

57 

23 

39-3 

3a  3a.7i 

+16.0 

+0 

16 

41.X 

463.35 

0.1743693 

9.8241284 

9.8175927 

Nov.    2 

59 

33 

22.9 

3a  19.19 

19.8 

0 

20 

48.9 

61.53 

0.1758789 

9.8111640 

9.8048687 

6 

61 

42 

12.9 

3a    5-78 

23-5 

0 

24 

53-3 

60.61 

0.1773879 

9-7987371 

9.7928005 

10 

63 

50 

9-4 

31  5*.  49 

27.0 

0 

28 

53-8 

59.64 

0.1788941 

9.7870929 

9.7816467 

M 

65 

57 

13.0 

31  39.36 

30-5 

0 

32 

50.4 

58.60 

0.1803951 

9-7764954 

9.7716749 

18 

68 

3 

24.5 

31  36.37 

*  +33.6 

+0 

36 

42.6 

+57.50 

0.18x8892 

9.7672195 

9.763x633 

22 

70 

8 

44-3 

31  13-57 

36.6 

0 

40 

30.4 

56.34 

0.1833745 

9.7595429 

9-7563918 

26 

72 

X3 

13.2 

31    0.93 

39.3 

0 

44 

133 

35.1a 

0.1848490 

9-7537447 

9.7516340 

30 

74 

x6 

52.1 

30  48.50 

41.9 

0 

47 

51.4 

53.87 

0.1863108 

9.7500912 

9.7491411 

Dec.     4 

76 

19 

41-7 

30  36.27 

44.2 

0 

51 

243 

53.56 

0.1877584 

9.7488054 

9.7490993    1 

1              8 

78 

21 

42.7 

30  34-27 

+46.4 

+0 

54 

51.9 

+51.23 

0.1891902 

9.7500318 

9.7516027 

12 

80 

22 

56.2 

30  13.53 

48.1 

0 

58 

14.1 

49.84 

0. 1906044 

9.7538073 

9.7566325 

16 

82 

23 

231 

30    0.95 

49.7 

I 

I 

30.6 

48.41 

0.1919996 

9.7600626 

9.7640730    , 

20 

84 

23 

4.1 

39  49.61 

51.0 

I 

4 

41.4 

46.96 

0.1933743 

9.7686407 

9.7737355    ' 

24 

86 

22 

0.3 

29  38.56 

52.1 

I 

7 

4<i-3 

45-49 

0.1947273 

9.7793265 

9.7853822 

28 

88 

20 

12.9 

39  37.80 

+53.0 

+1 

10 

45.3 

+43.99 

0.1960572 

1  9.7918678 

9.7987482 

32 

9<^ 

17 

430 

39  17.36 

+53-5 

+1 

13 

38.2 

+42.M 

^X07^^^1 

\  9-^059871 

X7 
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• 

i 

JUPITER. 

1 

1 

1 

1 

GREENWICH  MEAN  NOON. 

1 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance      ' 
from   Earth—               j 

At  Date. 

1 
At  Interme-  ( 
diate  Date. 

• 

• 

m 

»      m 

w 

• 

»         m 

m 

Jan.     3 

122 

25 

32.1 

4  50.37 

+195 

40 

30    48.4 

+6.10 

0.7224475 

0.6399923 

0.6388048 

7 

122 

44 

53-3 

4  50.aa 

19.8 

0 

31    X2.8 

6.08 

0.7225613 

0.6377302 

0.6367718    ' 

IZ 

123 

4 

13.9 

4  50-07 

20.0 

0 

31   37-1 

6.06 

0.7226748 

0.6359322 

O.635214X 

15 

123 

23 

33-9 

4  49.99 

20.2 

0 

32     X.3 

6.05 

0.7227881 

0.6346202 

0.6341524 

19 

123 

42 

53-3 

4  49-77 

20.4 

0 

32  25.4 

6.03 

0. 722901 X 

0.63381x6 

0.6335986 

23 

124 

2 

12.0 

4  49-6S 

-f-20.6 

-H) 

32  49.5 

+6.01 

0.7230138 

0.6335139 

0.6335579 

27 

124 

21 

30.2 

4  49.47 

20.8 

0 

33   13.5 

5-99 

0.7231263 

0.6337299 

0.6340291 

31 

124 

40 

47.8 

4  49.31 

21.0 

0 

33  37.5 

5.97 

0.7232385 

0.6344547 

0.6350057 

Fob.     4 

125 

0 

4-7 

4  49-17 

21.2 

0 

34     1-3 

5.96 

0.7233505 

0.6356809 

0.6364785 

8 

125 

19 

21. 1 

4  49.0a 

21.4 

0 

34  25.x 

5.94 

0.7234622 

0.6373965 

0.6384328 

12 

125 

38 

36.9 

4  4«.«7 

4-21.5 

-H> 

34  48-8 

4-5.98 

0.7235736 

0.6395846 

0.6408492 

i6 

125 

57 

52.1 

4  48.73 

21. 7 

0 

35   12.4 

5.90 

0.7236847 

0.6422227 

0.6437018 

20 

126 

17 

6.7 

4  48.58 

21.9 

0 

35   36.0 

5.88 

0.7237955 

0.6452821 

0.6469599 

24 

126 

36 

20.8 

4  48.43 

22.1 

0 

35  59-4 

5.86 

0.7239060 

0.6487304 

0.6505890 

28 

126 

55 

34-2 

4  48.a9 

22.3 

0 

36  22.8 

5.84 

0.7240162 

0.6525316 

0.6545543 

Mar.    3 

127 

14 

471 

4  48.15 

4-22.4 

40 

36  46.x 

4-5.8a 

0.724 I 261 

0.6566525 

0.65882x9 

7 

127 

33 

59-3 

4  47-99 

22.6 

6 

37     9-4 

5.80 

0.7242356 

0.66x0583 

0.6633575 

XI 

127 

53 

II.O 

4  47.85 

22.8 

0 

37  32.5 

5.78 

0.7243449 

0.6657149 

0.6681257 

15 

128 

12 

22.1 

4  47.71 

22.9 

0 

37  55-6 

5.75 

0.7244537 

0.6705856 

O.6730S96 

19 

128 

31 

32.7 

4  47.56 

23.1 

0 

38  18.5 

5.73 

0.7245622 

0.6756333 

0.6782x20 

23 

128 

50 

42.6 

4  47.4a 

4-23-3 

-fo 

38  41-4 

4-5.71 

0.7246703 

0.6808217 

0.6834578 

27 

129 

9 

52.1 

4  47.28 

23.4 

0 

39     4.2 

5.69 

0.7247782 

o.686x 167 

0.6887944 

31 

129 

29 

0.9 

4  47.14 

23.6 

.0 

39  27.0 

5.67 

0.7248856 

0.6914875 

0.694x925  ! 

Apr.     4 

129 

48 

9.2 

4  47.00 

23.7 

0 

39  49.6 

5.65 

0.7249928 

0.6969063 

0.6996256 

8 

130 

7 

16.9 

4  46.86 

23.9 

0 

40    12.2 

5.63 

0.7250996 

0.7023473 

0.7050683 

12 

130 

26 

24.0 

4  46.7a 

4-24.0 

-fo 

40  34-6 

+5.61 

0.725206X 

0.7077853 

0.7104948  1 

i6 

130 

45 

30.6 

4  46.58 

24.2 

0 

40  57.0 

5.59 

0.7253123 

0.7 1 3 1940 

0.7158800 

20 

131 

4 

36.7 

4  46.44 

24-3 

0 

41    X9.3 

5.56 

0.7254 18 X 

0.7185504 

0.7212028 

24 

131 

23 

42.x 

4  46.30 

24.4 

0 

41  41-5 

5.54 

0.7255237 

0.7238351 

0.7264449  ' 

28 

131 

42 

47-1 

4  46.17 

24.6 

0 

42     3.6 

5.5a 

0.7256289 

0.7290305 

0.731590X 

May    2 

132 

I 

51-5 

4  46.03 

+24.7 

40 

42  25.7 

4-5.50 

0.7257338 

0.7341221 

0.7366251 

6 

132 

20 

55-3 

4  45.89 

24.8 

0 

42  47-6 

5.47 

0.7258383 

0.7390972 

0.7415368 

lO 

132 

39 

58.6 

4  45.76 

249 

0 

43     9-5 

5.45 

0.7259425 

0.7439422 

0.7463 118 

M 

132 

59 

1-4 

4  45.6a 

25.0 

0 

43  3J.2 

5*43 

0.7260463 

0.7486441 

0.7509376 

i8 

133 

18 

3.6 

4  45.48 

25.1 

0 

43  52.9 

5.4> 

0.726x498 

0.7531912 

0.7554036 

22 

J33 

37 

5-3 

4  45.35 

425.2 

40 

44   M-5 

4-5.39 

0.7262529 

0.7575740 

0.7597017  . 

26 

*33 

56 

6.4 

4  45.ai 

253 

0 

44   36.0 

^36 

0.7263557 

0.7617858 

0.7638256 

30 

134 

15 

7.0 

4  45.0B 

25.5 

0 

44   57.4 

5.34 

0.7264581 

0.7658204 

0.7677697 

June    3 

134 

34 

7.0 

4  44.94 

25.6 

0 

45   18.7 

5.3a 

0.726560X 

0.7696728 

0.7715289  . 

7 

134 

53 

6.5 

4'  44.81 

25.7 

0 

45   39.9 

3.39 

0.7266618 

0.7733373 

0.7750971  , 

IX 

135 

12 

5-5 

444.68 

-1-25.8 

-fo 

46      I.X 

4-5.«7 

0.7267630 

0.7768075 

0.7784677 

«5 

135 

31 

3.9 

4  44-55 

25,9 

0 

46    22.1 

5.a5 

O.7268039 

0.7800774 

0.78 1 636 1 

19 

135 

50 

X.9 

4  44.4a 

26.0 

0 

46    43.0 

5.aa 

0.7269644 

0.7831435 

0.7845994  ^ 

23 

136 

8 

59-3 

4  44.a9 

26.0 

0 

47     3-9 

5.ao 

0.7270645 

0.7860035 

0.7873557  ! 

27 

136 

27 

56.2 

4  44.16 

26.1 

0 

47  24.6 

5.17 

0.727x643 

0.7886558 

0.7899037 

July     X 

136  46 

52.5 

4  44-03 

4-26.2 

+0 

47  45.3 

+5.15 

0.7272637 

0.7910990 

0.7922413 

5 

137 

5 

48.4 

4  43.90 

+26.3 

40 

48     5.8 

4-5.13 

0.7273627 

0.7933302 

0.7943652 
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« 

JUPITER. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Hquinoi 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radios 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

0      »       •> 

»     »» 

m 

m         *         n 

• 

July     I 

136   46    52.5 

4  44-03 

-f-26.2 

+0  47  45.3 

+5- 15 

0.7272637 

0.7910990 

0.7922413 

5 

137     5  48.4 

4  43-90 

26.3 

0  48    5.8 

5-»3 

0.7273627 

07933302 

0-7943652 

9 

137   24   43.7 

4  43.77 

26.4 

0  48  26.3 

3.10 

0.7274613 

0-7953460 

0.7962723 

13 

137  43   38- 5 

4  43.65 

26.4 

0  48  46.7 

5.0B 

0.7275596 

0.7971440 

0.7979606 

17 

138     2   32.9 

4  43-5a 

26.5 

0  49     6.9 

505 

0.7276574 

0.7987222 

0.7994286 

21 

138   21   26.7 

4  43-40 

+  26.5 

+0  49  27.1 

-»-5.03 

0.7277548 

0.8000799 

1 
0.8006763 

25 

138  40  20.1 

4  43.«7 

26.6 

0  49  47.1 

S.OD 

0.7278519 

0.8012 176 

0.8017038 

29 

138   59   12.9 

4  43- IS 

26.6 

0  50     7.1 

4.98 

0.7279485 

0.8021349 

0.8025109 

AUR.      2 

139    18     5.3 

4  43.02 

26.7 

0  50  27.0 

4.95 

0.7280447 

0.8028314 

0.8030958 

6 

139  36  57-1 

4  4890 

26.7 

0  50  46.7 

4-93 

0.7281404 

0.8033039 

0-8034557 

lO 

139  55  48-4 

4  48-77 

+26.8 

+0  51     6.4 

+4«90 

0.7282358 

0.8035510 

0.8035898 

M 

140   M   39-3 

4  42.65 

26.8 

0  51   25.9 

4.88 

0.7283308 

0.8035720 

0.8034980 

i8 

140  33   29.7 

4  4a.  52 

26.9 

0  51   45.4 

4.85 

0.7284253 

0.8033675 

0.8031809 

22 

140   52   19.5 

4  42.40 

26.9 

0  52     4.8 

4-83 

0.7285194 

0.8029382 

0.8026397 

26 

141    II     8.9 

4  4S-28 

27.0 

0  52  24.0 

4.80 

0.7286130 

0.8022852 

0.8018746 

30 

141   29  57.7 

4  42.16 

•f27.o 

+0  52   43.2 

+4.78 

0.7287062 

0.8014077 

0.8008845 

Sept.    3 

141   48  46.2 

4  42.05 

27.0 

0  53     2.2 

4-75 

0.7287989 

0.8003048 

0.7996684 

7 

142     7   34.1 

4  4X.93 

27.0 

0  53  21.2 

4-72 

0.7288912 

0.7989754 

0.7982258 

II 

142   26  21.6 

4  41.81 

27.0 

0  53  40.0 

4.70 

0.7289830 

0-7974199 

0.7965580 

15 

142  45     8.6 

4  4X.69 

27.1 

0  53   58.7 

4.67 

0.7290744 

0.7956403 

0.7946672 

19 

143     3   551 

4  41.57 

+27,1 

+0  54   17.4 

+4.65 

0.7291653 

0.7936390 

0.7925561 

23 

143   22   41.2 

4  41.45 

27.1 

0  54   35-9 

4.6a 

0.7292558 

0.7914 184 

0.7902261 

27 

143  41   26.8 

4  41.34 

27.1 

0  54   54-3 

4-59 

0-7293459 

0.7889792 

0.7876779   • 

Oct.     I 

144     0   1 1.9 

4  41-32 

27.1 

0  55   1*2.7 

4.57 

0.7294355 

0.7863225 

0.7849129 

5 

144   18   56.6 

4  41-11 

27.1 

0  55   30.9 

4-54 

0.7295246 

0.7834497 

O.7819331    \ 

9 

X44   37  40-8 

4  41.00 

+27.1 

+0  55  49.0 

+4.51 

0.7296132 

0.7803637 

0.7787422 

13 

144   56  24.6 

4  40.89 

27.1 

0  56     7.0 

4-49 

0.7297014 

0.7770694 

0-7753459 

17 

145   15     7-9 

4  40.78 

27.1 

0  56  24.9 

4.46 

0.7297891 

0.7735725 

0.7717500 

21 

145   33   50.8 

4  40.66 

27.1 

0  56  42.7 

4.43 

0.7298764 

0.7698790 

0.7679602 

25 

145   52   33-2 

4  40-55 

27.1 

0  57     0.3 

4.41 

0.7299632 

0.7659943 

0.7639818 

29 

146   II    15.2 

4  40.44 

+27.1 

-t-o  57   17-9 

+4-3S 

0.7300496 

0.7619236 

0.7598205 

Nov.    2 

146  29  56.7 

4  40.33 

27.1 

0  57  35-4 

4-35 

0.7301355 

0-7576735 

0.7554838 

6 

146  48  37-8 

4  40.  aa 

27.1 

0  57  52,7 

4.33 

0.7302209 

0.7532529 

0.7509822 

10 

147     7   18.4 

4  40.1  X 

27.1 

0    58    lO.O 

4.30 

0.7303060 

0.7486734 

0.7463282 

M 

147  25  58.7 

4  40*00 

27.0 

0  58   27.1 

4«27 

0,7303906 

0.7439482 

0-7415352 

18 

M7  44   38.5 

4  39-90 

+27.0 

+0  58  44.1 

+4.24 

0.7304747 

0.7390908 

0.7366168 

22 

148     3   17.9 

4  39-79 

27.0 

0  59     I.I 

4.33 

07305583 

0.734  "49 

0.7315870 

26 

148   21   56.8 

4  39.69 

27.0 

0  59   17.9 

4x9 

0.7306415 

0.7290351 

0.7264612    ' 

30 

148  40  35.4 

4  39-58 

26.9 

0  59   34-6 

4.16 

0.7307242 

0.7238679 

0-72 12576 

Dec.     4 

148   59   13.5 

4  39-48 

26.9 

0  59  51.1 

4-13 

0.7308064 

0.7186333 

0.7159978 

8 

149   17   51.2 

4  39.37 

+26.8 

+1     0    *7-6 

+4.10 

0.7308881 

07133544 

0.7107065 

12 

149  36  28.5 

4  39.27 

26.8 

I     0  24.0 

4.08 

0.7309693 

0.7080572 

0.7054095 

16 

M9  55     5-3 

4  39.16 

26.7 

I     0  40.2 

4.05 

0.7310501 

0.7027669 

0.7001329 

20 

150   13  41.7 

4  39.06 

26.6 

I     0  56.4 

4.02 

0.7311303 

0.6975109 

0.6949039 

24 

150  32   17.8 

4  38.96 

26.6 

z     I   12.4 

3-99 

0.7312099 

0.6923160 

0.6897510 

28 

150  50  53-4 

4  38.86 

+26.5 

+1     X   28.3 

+3.95 

0.7312891 

0.6872130 

0.6847062 

32 

151     9  28.7 

4  38.76 

+26.4 

+1     1   44.1 

+3.93 

1  0.7313678 

0.6822350 
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SATURN. 

GREENWICH  MEAN 

NOON. 

Dal*. 

«a 

RedDctioD 
-I      0.6 

Ke]i«eDtric 

£1^. 

LoK»rilhm 
Rld'iui 

Logariihm  ol  Dixinc* 
from  Eicth— 

»,D.» 

diilo  Date. 

Jan.      3 

221    56,46.9 

into 

+2   zr    11.4 

-.'.6. 

09939788 

i-ot6ia30 

1.0149542 

aaa    4  18- < 

.  jije 

I         I.O 

z  21     5.0 

1.61 

0.9940202 

1.0137577 

1.0125344 

It 

aia   II  49.1 

■  it-Ti 

I      1.3 

2   20  S8.4 

1.64 

o.994'>6l6 

I.0.1285Z 

i; 

22a     19     ZO.Z 

I  jt.74 

1     1.6 

2  20  si-e 

I.6S 

0.9941029 

I.0087I40 

1.0073950 

19 

'2za   a6  s>-> 

t  53.71 

I     1.8 

2   20  45-2 

1.6S 

0.9941441 

1-0060552 

1.0046956 

-13 

222   34   az.o 

I  51.70 

-I    «a. 

+2  20  38.5 

-1.67 

0.9941852 

1.0033179 

1.0019238 

17 

aaa  41  52.7 

.  J1.68 

I    2.4 

X  tft,3l.8 

1.68 

0.9942Z5Z 

I.0005I44 

0.9990910 

3" 

aaa  49  23-4 

1  J166 

I    2.7 

a  20  25.0 

l.« 

a994a67« 

0.9976552 

0.9962083 

Feb-    4 

222  36  33-9 

ISZ-6. 

t     3-0 

a  20   18.3 

l./T> 

0.9943079 

o-99475>7 

O.9933B69 

223    4  24.4 

I  i«.6i 

1     3-3 

2  20  ii.s 

1.71 

0.9943486 

a99i8is6 

0-9903395 

11 

223  II  54-8 

I  s».» 

-I     3-6 

+2   20     4.6 

-1,7] 

0-9943893 

0.9888603 

0.9873799 

l6 

223     19    ZS-J 

I  }].j7 

I     3-9 

2    19  57.7 

1-73 

0.9944299 

0.9859003 

0-9844a33 

zo 

223  a6  554 

I  S1-5J 

r     4.Z 

2    19  50-8 

I.74 

0.9944704 

-0.982931 1 

0.9814854 

24 

223   34   »S-6 

>  )*.5) 

I     45 

2   19  43-8 

1.71 

0.9945108 

o.g8««8o 

0.9785808 

aS 

«3  41    5S-7 

t  Jl-Jt 

1     4,8 

2   19  36.8 

1.76 

0-9945SI2 

0.9771456 

0.9757242 

Mar.    3 

223  49  aS-7 

1  Jtw 

-I     51 

■l-z   19  29-7 

-1.77 

0-9945915 

0.9743186 

o.97"9305 

7 

223   j6  55.6 

■  91-«7 

'     5-4 

a   19  Z2.6 

..78 

0.9946317 

0,9715615 

0.9702149 

11 

224    4  as.s 

I  JJ-4S 

«     5-7 

2   19   iS-5 

..7« 

0.9946718 

0.9688915 

0-9675939 

•5 

224  11   55.3 

I  S)-4S 

1     6.0 

a   19     8.4 

1.79 

o-9947"7 

0,9663241 

0.9650841 

"9 

224   19  ajo 

I  J1.41 

I     6.3 

a   19     1.2 

■■So 

0.9947516 

0.9638760 

0.9627018 

23 

aa4  26  54.6 

I  JI.J9 

-1     6,6 

4-2   iS   54,0 

-i.8( 

0-9947915 

0.9615631 

o.gSo46ii 

»? 

224  34  24. 1 

>  S»-S7 

I     6.9 

2   18  46-7 

I.3l 

09948313 

0-9593994 

o.95*M?76 

31 

a24  41  53.5 

•  ll.» 

I     7-3 

a   18  39.4 

..8, 

0.9948710 

"■9573980 

0.956^23 

Apr.    4 

224    49    22.9 

I  an 

I     7.6 

2     18    32.1 

1,84 

0,9949107 

0-93S57I9 

0-95472*4 

B 

224    J6    52.2 

I  sm 

I     7.9 

a   18  24.7 

..8J 

0.9949503 

0-9539333 

o-953i8*f 

IZ 

azj    4  21.4 

I  Jt.J9 

-1     8.2 

+2   18  17.3 

-1.86 

0.9949898 

0.9524948 

0-9518538^-' 

i6 

225    "    i°i 

1  JJ.27 

I     8.5 

2   18    9.9 

1.87 

0.9950192 

0,9512665 

0-9507343 

zo 

225  19  >9-J 

>  9>.>9 

1     8.8 

a    18     2.4 

1.87 

0.9950685 

0 

9502578 

0.9498378 

34 

235  a6  48.4 

I  31.11 

I     9.1 

2    »7  549 

1.88 

0.9951077 

9494746 

0.9491689 

28 

22J  34   17.3 

15»-« 

I     9.4 

a    17  47.4 

1.89 

0.9951468 

0 

9489211 

0.9487316 

May    2 

225  4'   46.1 

1  j«.i9 

-I     9.7 

+2   17   39-9 

-1.90 

0,995185s 

9486007 

0.9485288 

6 

225  49   14.8 

1  J1..7 

I    10.0 

a    17  323 

i.gi 

o.9g5ZZ48 

0 

9485160 

0.9485624 

^ 

lO 

225   s6  43.5 

I  SI.  IS 

I   :o.3 

2    17   24-6 

1.9" 

o.995»637 

a 

9486679 

0.9488326 

>4 

az6     4    ia.o 

I  SI- 'J 

I    10. 6 

3   17   16.9 

I.W 

0.9953024 

0 

9490559 

0-9493374 

i8 

226   11   40.  s 

I  S..II 

I    10.9 

a  17    9.a 

i-H 

0.99534  n 

0 

9496764 

0.9500733 

az 

226   ig     8.9 

■  S1.C9 

-I    TI.2 

+a  17     1.4 

-t.jj 

09953798 

0 

9505237 

a95i0300 

as 

226  26  J7.3 

1  51.07 

I    ii-s 

a   16  53,6 

1.96 

0.9954184 

0.95 '5900 

0.9522039 

30 

226  34     5S 

I  SI-OS 

I    11.8 

a   16  43-7 

1.9S 

09954569 

0-95*8674 

0.9535836 

June    3 

226    41     33.7 

1  51-OJ 

1    12,1 

2  16  37.9 

1.97 

0,9954953 

0.9543471 

0-9SSI597 

7 

326  49      iB 

■    )1.0I 

I    12.3 

2   16  30,0 

1,98 

0-99S5336 

0.9560194 

0.9569347 

II 

aa6  56  ag.S 

IS' W 

-I    12.6 

+2  16  22.0 

-1-99 

0-9955719 

0.9578738 

0.958865J 

15 

227     3  37-7 

I  5<-97 

I    12.9 

2   16  .4.0 

1.00 

0-9956101 

0-9598973 

a96o96So 

19 

227    It   25.6 

I  ji.gs 

1    13.2 

a  16    e.o 

<.DI 

0.995648a 

0.9620756 

0.9632183 

23 

227    18   534 

I  s>-W 

I    13.5 

a  ij  57.9 

1.01 

0.9956862 

09643943 

0.9636017 

a? 

227   "6  «ii 

1  si-Vi 

I    13-7 

a  IS  498 

1.0] 

o,9957M' 

0.9668388 

0.9681040 

Jul,     I 

Z27   33   48.8 

I  SI.90 

-I    14.0 

+2  IS  41-7 

-l.(H 

0.9957619 

0-9693955 

0  ».»»... 

5 

2Z7  41    16.3 

I  si.es 

-I    H-3 

+2   >5   33  ! 

-*ol 

0-9957996 

0.9730508 
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1 
1 

1 

1 

SATURN. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

LuuKiiude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

LoKartthm 

of 

Radios 

Vector. 

LoKarithm  of  Distance 

from  Earth— 

1 

At  Data. 

At  Interme- 
diate Date. 

m        t          m 

*       n 

*        n 

m        t        m 

* 

July     I 

227  33  48.8 

X  51.90 

-I     14.0 

+2    15    41.7 

-4.04 

0.9957619 

0.9693955 

O.9707Z17 

5 

227  41   16.3 

I    51.88 

I     14-3 

2    15    33.5 

3.05 

0.9957996 

0.9720508 

0.97341 ZO 

9 

227  48  43.8 

X  51-86 

z   14.6 

2    15    25.3 

3.06 

0.9958372 

0.9747903 

0.9761869 

13 

227   56   II. 3 

I  51-84 

1     14.9 

2    15    17.0 

3.07 

0.9958747 

0-9775989 

0.9790244 

17 

228     3   38.6 

I  51.83 

I     15. 1 

2    15       8.7 

3.08 

0.9959121 

0.9804615 

0.9819083 

21 

228   II     5.9 

X  51.81 

-I     15-4 

+2    15      0.4 

-9.08 

0.9959495 

0.983363X 

0.9848242 

25 

228   18   33.0 

1  51.79 

I     15.7 

2    14    52.0 

a.09 

0.9959868 

0.9862899 

0.9877587 

29 

228   26     0.1 

I  5177 

I     159 

2    Z4   43  6 

a.  10 

0.9960240 

0.9892291 

0.9906996 

Aug.     2 

228   33  27.2 

X  51-75 

I     16.2 

2    14    35  2 

a.xx 

0.9960611 

0.9921687 

0.9936349 

6 

228  40  54.2 

I  5»-73 

z   16.4 

2    14    26.8 

t.xa 

0.9960982 

0.9950966 

O.996552Z 

zo 

228  48  21. 1 

I  51-71 

-I   16.7 

+2   Z4   18.3 

-a.is 

0.9961352 

0.9980000 

0.9994387 

X4 

228  55  47.9 

X  51.69 

I   17.0 

2   14     9-7 

3.14 

O.9961721 

1.0008668 

z. 0022827 

z8 

229     3   14.6 

I  51.67 

z   17.2 

2    14      I.Z 

3.15 

0.9962089 

1.0036852 

Z.005073Z 

22 

229   10  41.3 

I  51.65 

I  17.5 

2   13  52.5 

a.  16 

0.9962456 

1.0064452 

1.0078004 

26 

229   18     7.9 

1  51-64 

I  17.7 

2   13  43  9 

3.x6 

0.9962821 

1.009x377 

z. 0104 560 

30 

229  25   34.4 

X  51.63 

-I  17.9 

+2   13   35.2 

-a.x7 

0.9963186 

I.O117543 

1.0130314 

Sept.    3 

229  33     0.8 

X  5X.60 

I  18.2 

2   13  26.5 

a.  18 

0.9963550 

1. 0142863 

Z.OI55I79 

7 

229  40  27.2 

I  51.58 

I  18.5 

2   13   17-7 

3.X9 

0.9963914 

1.016725Z 

z. 0179069 

ZI 

229  47  53  5 

X  5X.56 

1  18.7 

2   13     8.9 

8.ao 

0.9964277 

1.0190622 

1. 0201900 

15 

229  55   197 

X  51-55 

z   Z9.0 

2   13     0.1 

a.3x 

0.9964639 

1.0212896 

1 .022360Z 

19 

230     2  45.9 

X  51-53 

-z  19.2 

+2   Z2  51.2 

—a.  3a 

0.9965000 

1.02340ZO 

I.0244II5 

23 

230    10    Z2.0 

X  51.51 

I  Z9.5 

2   12  42.3 

a.33 

0.9965360 

I.025391Z 

1.0263390 

27 

230    17    38.0 

X  51.49 

I  19.7 

2   12  33-4 

a.  24 

0.9965719 

1.0272547 

1.0281374 

Oct.     I 

230  25     3-9 

X  51.47 

z  20.0 

2    Z2    24.4 

8.34 

0.9966077 

1.0289866 

Z.02980I6 

5 

230  32   29.8 

X  51.46 

z  20.2 

2    12    Z5.4 

3.a5 

0.9966433 

1.03058 17 

1. 03 1 3259 

9 

230  39  55-6 

X  51-44 

-z  20.5 

+2    Z2       6.4 

—a.  36 

0.9966789 

1.0320340 

z. 0327053 

13 

230  47  21.3 

X  51-42 

z  20.7 

2    IZ    57-3 

3.37 

0.9967144 

X.0333396 

1.0339363 

17 

230  54  46.9 

X  51-40 

z  21.0 

2    ZI    48.2 

3.38 

0.9967499 

1.0344951 

1.0350158 

21 

231     2   12.5 

X  51.38 

Z    21.2 

2    ZI    39.Z 

3.39 

0.9967853 

1.0354982 

1.03594 18 

25 

231     9  38.0 

X  5X.37 

z  2Z.4 

2    11    29.9 

3.30 

0.9968206 

Z.0363465 

Z.0367I2I 

29 

231    17     3-5 

X  51-35 

-z  2Z.7 

4-2    Z I    20.7 

-a.31 

0.9968558 

1-0370379 

1.0373237 

Nov.    2 

231   24  28.8 

X  51.33 

z  21.9 

2    II     II.4 

a.  3a 

0.9968909 

1.0375692 

1. 037774 1 

6 

231   31   54- » 

X  51.31 

Z    22.1 

2    ZZ       2.1 

a.33 

0.9969259 

1.0379383 

Z.03806I5 

xo 

231   39  19.4 

X  51.30 

z  22.3 

2    10    52.8 

a.  34 

0.9969608 

I.0381436 

1.038 1845 

M 

231   46  44.5 

X  51-28 

z  22.5 

2    ZO    43.4 

«.35 

0.9969955 

1. 038 1 843 

z. 038 1432 

18 

231   54     9-6 

X  51.96 

-Z    22.8 

+2    ZO    34.0 

-2-35 

0.9970302 

1.0380612 

Z.0379384 

22 

232     I   34.6 

X  5i.a5 

z  23.0 

2    ZO    24.6 

3.36 

0.9970648 

1.0377748 

1.0375702 

26 

232     8  59.5 

X  51-23 

z  23.2 

2    ZO    Z5.I 

2-37 

0.9970994 

1.0373249 

Z.0370392 

30 

232   z6  24.4 

X  sx.ax 

z  23.4 

2    ZO     3*6 

2.38 

0.9971340 

z.  0367 1 28 

1.0363457 

Dec,    4 

232  23  49.2 

X  51.X9 

z  23.6 

2     9  56.1 

2.39 

0.9971685 

1.0359380 

Z.0354899  1 

8 

232  31   139 

X  51.18 

-I    23.9 

+2     9  46.5 

-a.40 

0.9972029 

I.03500I7 

1.0344739 

12 

232   38  38.6 

I  51. 16 

z  24.  z 

2     9  36.9 

a.41 

0.9972371 

1.0339069 

1-0333014 

16 

232  46     3.2 

X  51- 14 

z  24.3 

2     9  27.3 

3.4a 

0.9972712 

1.0326576 

Z.03I9758 

20 

232  53  27.7 

X  51.11 

I  24.5 

2     9  Z7.6 

a.4a 

0.9973052 

I.03I2566 

z. 0305007 

24 

233     0  52.2 

X   51. IX 

z  24.7 

a    9    7.9 

2.4s 

0.9973391 

z. 0297083 

z. 0288797 

28 

233     8   16.6 

X  51.09 

-I  24.9 

+2     8  58.2 

-«-44 

1   0.9973729 

1  1. 02801 56 

Z.027ZZ63 
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URANUS. 

"     "1 

GREENWICH  MEAN 

NOON. 

1 

Dale. 

M"SSi. 

£SL 

Red^cUon 

LaUtude. 

Daily          ^ 
Udiioo. 

o(.ri<hm 

'^^r^'^i'"™      II 

Radios        ~ 

1 

otDBlo. 

Otbit 

*'«-    5 

atg  DilB. 

I.n,     7 

ajo  55  sa-a 

U.¥> 

-6.6 

-fo   17  49.4 

-o.si       t 

1735893       I 

3855985   I 

2843348 

•S 

231     I   47-4 

4t-40 

6.6 

0   17  4S.0 

0-33       1 

2736207       I 

3830103   I 

28 16306 

33 

a3i     7  43.6 

4*-» 

6.6 

0   17   40.6 

0.33       1 

2726533       I 

3803031         1 

3787317 

31 

331    13   37.7 

44.38 

6.6 

0   .7   36-1 

0-53         I 

3726837       1 

3773353         I 

3756890 

Feb,     a 

331    19  33-8 

44-38 

6.6 

0   17   31.7 

0.53    1 

3727153       1 

3741301         I 

3735553 

i6 

231    35  37.8 

44.1? 

-6.5 

+0   17   27.3 

-0-33       I 

2727469      r 

3709726         I 

2693902 

34 

231    31    33.8 

44 -jr 

6.5 

0   17  229 

O.J!        I 

3727786      I 

267816I         I 

2662578 

,Mar.    3 

33"   37   "7-7 

44-38 

6.5 

0   17    .8.4 

o-iS       I 

3728103      I 

264722B         I 

2632185 

II 

331    43    13-6 

4*-5« 

6.5 

0   17    140 

0-55        I 

2728420      I 

3617529         I 

2603341 

iQ 

231    49     7.  J 

44.35 

6.4 

0   17     9.6 

o-W       1 

2728737      I 

2589700        I 

2576684 

37 

"3'    5S     2-3 

44-33 

-6.4 

+0   17     5.1 

-O.J)          I 

3739055      1 

3564361         1 

"SS2793 

Apr.     4 

233     0  57.0 

44-34 

6-4 

0   17     0,7 

0-J5       I 

3729373      t 

3542043         I 

3532171 

12 

333     6   51.7 

44>54 

6.4 

0   16  56.3 

0.J6       I 

2729691      I 

3533334         1 

3515291 

30 

133   la  46.4 

44-33 

6-3 

0   16  51.8 

0.S6       1 

2730009      I 

3508387         I 

2502554 

a8 

232    IS    41.0 

44.S) 

6-3 

0   16  47.4 

...36       I 

3730328      I 

2497824         I 

2494318 

May    6 

333   34   35-6 

44<3> 

-*-3 

-H)    16   43.9 

-^jS       1 

3730647      » 

3491758        I 

3490458 

,             14 

231   30   30.1 

44-J' 

6.3 

0    16   38-4 

0-36       t 

3730967      I 

3490335         I 

3491383 

1          aa 

232    36  24.6 

44- 3< 

6.a 

0    16    34.0 

o.s6       I 

3731287      I 

349358s         1 

3496927 

3° 

232  42    ig.o 

44-30 

6.2 

0    16   29.6 

0-36       ( 

3731607      I 

2501386        I 

2506935 

June    7 

232   48    13.4 

44->9 

6.2 

0  16  35,1 

0.J6       I 

2731927      1 

3513544         1 

252.181 

15 

232   54     7-8 

44-19 

-6.a 

«    >6   20.7 

-0.56       I 

3732248      1 

3529797         1 

2539340 

23 

233     0     2.1 

44.»8 

6.1 

0    16    16.2 

0-36       I 

3733568      1 

3549749        1 

2560966 

July     . 

^33     5   56- 3 

44-18 

6.1 

0    .6    ,1.7 

0.36       1 

2732889      I 

3573934         I 

3585594 

133   "    50s 

44-«7 

6.1 

0   16     7-3 

o.s«       I 

2733311      I 

2598883         I 

2613729 

!       '' 

333    17   44-7 

44-»7 

6.1 

0    16      2.8 

0.36       I 

373353a      I 

2627057         I 

3641791 

a; 

333   33    38.8 

44-»6 

-6.0 

■H>    15   58.3 

-0.S6       I 

37338S4      1 

2656863         , 

3673200    1 

Aug.    a 

333   39    33.9 

44-* 

6.0 

0   IS   53-9 

0.S6       I 

1734 '76      1 

2687737         I 

3703403    1 

3)3   35  36.9 

44-»J 

6.0 

0   15   49.4 

0-36       1 

3734498      I 

2719129         I 

3734833 

i8 

333  4«    309 

44-14 

6.0 

0   15  44.9 

0.56       I 

3734820      I 

2750450        1 

3765909 

a6 

333  47    M-9 

44-»4 

5-9 

0   15   40-4 

a.j6       I 

2735143      I 

278115*        1 

3796116 

Sep..  ^3 

333   S3     8.8 

44-13 

-5-9 

+0   15   36-0 

-0.36       1 

3735465      1 

3810743         1 

2824976 

3)3   S9     a-6 

44-13 

S-9 

0   13   31-5 

0.S6       I 

3735788      I 

2838747        1 

3852001 

19 

234     4  56.4 

44-M 

5-9 

0   15   27.0 

o.)6         I 

27361 II      I 

3876758 

44-" 

5-8 

0  .5  aa-s 

a,)6       . 

3736434      1 

2888.77         I 

2898899    1 

44.11 

5-8 

0   .5   .B.O 

0.36       I 

2736757      1 

2908879        I 

29.8078 

44-» 

-5.8 

+0  15    13  5 

-O.J<l          I 

2737080      I 

2926455         I 

2933983 

44-» 

5-8 

0   15     9.0 

o-jS       1 

3737404       r 

3940633        I 

3946390 

44.1» 

5.7 

0  "5     4-5 

0,36       I 

3737738       I 

2951227         I 

2955133 

44-19 

S-7 

0  »5     o-o 

«.3«       I 

3738052      1 

2958059        I 

3960018 

44-18 

5-7 

0   14  S5-S 

o.J«       I 

3738376       I 

2960996        I 

2960991 

44- >7 

-57 

+0   14    si.o 

-0.56       I 

27)8700      1 

3960005         1 

3958039 

44-t7 

5-6 

0    ,4   46.5 

0.56       I 

2739035       > 

2955094         1 

29S"76 

44.  i« 

5-6 

0   14   43.0 

0.S6       I 

2739350       I 

2946293         1 

2940468 

44-lfi 

5.6 

0   14   37-5 

o.s6       I 

2739675       1 

3933723         I 

392608s 

44.1! 

S.6 

t>   14   33-" 

0-36       1 

2740000       I 

3917585         I 

3908146 

44- >5 

-5-S 

40    14   38.4 

-o.s6       1 

3740315       1 

2898097 

4*.  .4 

_       Z5:5_ 

+0    14    23,9 

O.tfi          I 

37411651 
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NEPTUNE 

• 

GREENWICH  MEAN 

NOON. 

Date. 

Heliocentric 

LonKitiide, 

Mean  Equinox 

of  Date. 

Daily 
Motion, 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm 
from  I 

of  Distance 
:artii— 

At  Interme- 
diate Date. 

At  Date. 

•        •          w 

ft 

m 

m        »        » 

m 

Jan.      7 

76  49  28.6 

22.01 

-47-4 

—X  26  10.7 

+0.40 

1-4750353 

1.4625242 

1.4630884 

15 

76  52  24.7 

aa.oi 

47-5 

X   26     7.4 

a  40 

X.4750364 

X-4637I35 

1-464 395X 

23 

76  55   20.8 

32.01 

47-5 

X  26     4.2 

a  40 

1-4750375 

1.4651290 

1. 4659109 

3» 

76  58   16.9 

22.01 

47.5 

X    26      X.O 

0.40 

1.4750386 

1.4667363 

1. 46760 10 

Feb.     8 

77     I    "-9 

22.01 

47-5 

I  25  57.8 

0.40 

X  4750397 

1.4685002 

1.4694297 

i6 

77     4     90 

22.00 

-47-5 

-X  25  54.6 

+0.40 

1-4750408 

1-4703840 

1. 47 13580 

24 

77     7     5-0 

22.00 

47.6 

I  25  51.3 

a40 

X. 4750419 

1-4723465 

1.4733442 

Mar.    3 

77    10      X.I 

22.00 

47.6 

X  25  48.1 

0.40 

X.4750429 

X.4743467 

1-4753492 

XI 

77   12   57.1 

22.00 

47.6 

I  25  44.9 

0.4X 

X. 4750440 

1-4763471 

1.4773356 

19 

77   15  53-2 

22.00 

47.6 

I  25  41.6 

0.41 

X-475045X 

X.4783100 

1.4792655 

27 

77   18  49.2 

22.00 

-47.7 

-I  25  38.4 

+o.4« 

1.4750462 

X. 4801982 

X.48XXO41 

Apr.     4 

77  21   45-2 

22.00 

47-7 

I  25  35-1 

0.41 

1-4750473 

X.4819797 

X.4828215 

Z2 

77  24  41.3 

22.00 

47-7 

I  25  31.9 

0.4X 

X.4750483 

1.4836260 

1.4843894 

20 

77  27  37-3 

22.00 

47-7 

X  25  28.6 

<Mi 

1-4750494 

X. 485 1092 

X.4857823 

28 

77  30  33-3 

22.00 

47.8 

X  25  25.3 

0.4X 

X.4750505 

X. 4864067 

1.4869799 

May    6 

77  33  29.3 

22.00 

-47.8 

-I  25  22.1 

+0.41 

1.47505x6 

1.4875002 

1.4879655 

14 

77  36  25.3 

22.00 

47.8 

X  25   x8.8 

0.41 

X. 4750526 

1.4883743 

1.4887243 

22 

77  39  21.3 

22.00 

47.8 

X  25   X5.5 

0.41 

X  4750537 

X.4890I52 

X. 4892461 

30 

77  42   173 

22.00 

47-9 

I   25   12.2 

0.41 

1.4750548 

X.4894I65 

1.4895257 

1  June    7 

77  45   13.3 

22.00 

47-9 

X  25     9.0 

0.41 

X.4750558 

X.4895733 

1.4895585 

15 

77  48     9-3 

22.00 

-47.9 

-X  25     5.7 

+0.4X 

X. 4750569 

X.4894822 

X.4893446 

23 

77  5J     5-3 

22.00 

47-9 

I  25    2.4 

0.41 

X. 4750580 

X.489I467 

1.4888890 

July     I 

77  54     x-3 

22.00 

47-9 

X  24  59.1 

0.41 

X.4750590 

1.4885725 

1.488x979 

9 

77  56  57-2 

22.00 

48.0 

X  24  55.8 

0.41 

X.475060X 

X. 4877670 

1.4872808 

17 

77  59  53-2 

21.99 

48.0 

I  24  52.5 

0.41 

1.47506x1 

X.48674I7 

1.486x5x7 

25 

78     2  49.2 

ai.99 

-48.0 

-X  24  49.2 

+o.4> 

X.475062X 

1.4855x30 

X.4848276 

Aug.    2 

78     5  45- » 

31-99 

48.0 

I  24  45.9 

0.41 

x.475o63a 

X.4840983 

1-4833275 

10 

78     8  41. X 

21.99 

48.0 

X  24  42.6 

0.41 

X. 475064a 

X.4825I86 

X.48I6745 

18 

78   II   37.0 

21.99 

48.1 

I  24  39.2 

0.41 

X -4750653 

1.4807989 

X.4798953 

26 

78   14  330 

SI.99 

48.1 

I   24  36.0 

0.4X 

X.4750663 

X.4789676 

X.4780I94 

Sept.    3 

78   17  28.9 

ai.99 

-48.1 

-X  24  32.7 

+0.43 

X. 4750674 

X.4770546 

1.4760766 

II 

78  20  24.8 

31.99 

48.X 

I  24  29.3 

0.43 

X. 4750684 

X.4750907 

I.474IOI9 

19 

78  23  20.7 

21.99 

48.1 

X  24  26.0 

0.43 

1-4750694 

X.473XI45 

1-4721330 

27 

78  26   16.7 

31.99 

48.2 

I  24  22.7 

0.43 

X.4750705 

X.47II6I9 

X. 4702055 

Oct.     5 

78  29  12.6 

21.99 

48.2 

I  24  19.3 

0.43 

X.47507X5 

1.4692689 

X.4683571 

13 

78  32     8.5 

31.99 

-48.2 

—X  24   x6.o 

+0.42 

X.4750726 

X.467475X 

X. 4666278 

21 

78  35     4-4 

31.99 

48.2 

X  24  12.7 

0.43 

X -4750736 

1.4658x90 

1-4650534 

29 

78  38     0.3 

31.99 

48.2 

X  24     9.3 

0.43 

X.4750746 

X.464335X 

X. 4636682 

Nov.    6 

78  40  56.2 

31.99 

48.3 

X  24    6.0 

0.42 

1.4750757 

1.4630567 

X.4625047 

78  43  52.1 

8I.99 

48.3 

I   24      2.6 

0.42 

X.4750767 

1.4620x5s 

X.46I59I8 

i       " 

78  46  48.0 

91.99 

-48.3 

-X  23  59.3 

+0.48 

1-4750777 

I.46I2356 

1.4609496 

!       30 

78  49  43-9 

91.98 

48.3 

X  23  55.9 

0.42 

X.4750788 

X.4607355 

1.4605949 

Dec.     8 

78  52  39.7 

31.98 

48.4 

X  23  52.6 

0.42 

X.4750798 

X.460529X 

X. 4605 386 

16 

78   55   35-6 

91.98 

48.4 

X  23  49.2 

0.42 

X. 47 50808 

1.4606230 

X.46078I9 

24 

78   58   31.5 

9I.9B 

48.4 

X  23  45.8 

0.43 

X. 47508 1 8 

X.46IOI43 

1.4613x90 

1 

32 

79     I   27.3 

31.98 

-48.4 

-I  23  42.5 

-HX49 

1.4750828 
1  X. 4750839 

X.46X694I 

1           40 

79     4   23.2 

21.98 

-48.4 

_-}  23  39.1 

+0.42 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

Redno. 

to 
Mean 

Y 

Redoc. 

to 
Mean 

z 

Redoc. 

to 
Mean 

Data. 

Tnie  Bqmnox. 

Eq'x  of 
Jan.xjo. 

Tnie  Eqoinox. 

Eq'x  of 
Jan.z/x 

Trae  Equinox. 

Eq'x  of 
Jan.xA  ' 

Noon, 

Midmgkt 

No^m. 

Noon. 

Midnight. 

Noon. 

JVOMI. 

Midnight, 

Noon, 

Jan.  o 

40.1642482 

+O.X7286X6 

-328 

-0.8893099 

-0.88793x8 

-200 

-0.3858483 

-0.3852506 

+320 

X 

0.18x46x7 

O.X900477 

337 

0.8864848 

0.8849693 

206 

0,3846230 

0.3839658 

315 

2 

0.1986189 

0.2071750 

345 

0.8833852 

0.8817327 

2x3 

0.3832788 

0. 382562 X 

311 

3 

0.2157153 

0.2242390 

353 

0.8800x18 

0.8782228 

220 

0.3818x58 

0.38x0399 

307 

4 

0.2327456 

0.2412344 

360 

0.8763656 

0.8744405 

227 

0.3802345 

0.3793996 

303 

5 

+0.2497049 

+0.258x564 

-367 

-0.8724474 

-0.8703863 

-235 

^.3785353 

-0.37764x4 

+298 

6 

0.2665882 

0.2749997 

374 

0.8682575 

0.86606x2 

242 

0.3767x81 

0.3757655 

293 

7 

0.2833903 

O.291759X 

380 

0.8637975 

0.8614666 

250 

0.3747836 

0.3737726 

288 

8 

0.3001057 

0.3084294 

387 

0.8590685 

0.8566035 

258 

0.3727324 

0.37x6632 

283 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

Redaa 

Y 

Redoc 

z 

Rednc. 

to 

to 

to 

Mean 

Mean 

Mean 
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0.1 157426 

19X 

3 

0.9508907 

0.9534482 

231 

0.259x771 

0.2515795 

760 

0.  XI 24549 

O.X09I586 

20X 

4 
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0.2439626 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

Reduc. 

to 
Mean 

Y 

Rednc. 

to 
Mean 

z 

Redac. 

to 
Mean 

Date. 

Ttoe  Bqainoz. 

Eq'x  of 
JaxuiA 

Tnie  Equinos. 

Eq'x  of 
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True  Eqninox. 

Eq'x  of 
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JVOMI. 

Midnight. 
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Nt&n. 

Midnight. 

Noon, 
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Midnight. 

Noon^ 
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O.XO12607 

473 

4 
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0.3262569 

0.32826x9 

581 

15 

0.5785889 

0.57x6500 

105  X 

0.7611425 

0.7656545 

549 

0.3302433 

a3322oo7 

579 

x6 

-f  0.5646703 

+0.5576502 

+1070 

+0.77011x5 

+0.7745133 

-536 

-H>.334i342 

+0-3360438 

-576 

17 

+0.5505905 

+0.5434916 

+  1089 

+0.7788596  +0.7831499 

-522 

+0.3379292  1  +0.3397903 

-573 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

Trne  Equinox. 

Redoc. 

to 

Moan 

Eq'x  of 

Jan.iA 

Y 

Trne  Eqninox. 

Rednc. 

to 
Mean 

Eq'x  of 

Jan.  x.o. 
Noon. 

z 

Tine  Equinox. 

Rednc. 

to 

Mean 

Eq'x  of 

Jan.  tja. 

ATtfrni. 

Midnight. 

Noon. 

Noom. 
+0.7788596 

Midnight. 
+0.7831499 

Noon, 

Midnight. 

Noon, 

May  17 

+0.5505905 

+0.5434916 

+  1089 

-522 

+0.3379292 

+0.3397903 

-573 

18 

0.5363543 

0.5291792 

II07 

0.7873839 

O.7915613 

508 

04416268 

0.3434389 

570 

19 

0.5219666 

O.5147169 

1 126 

0.7956819 

0.7997457 

494 

0.3452263 

0.3469890 

567 

20 

0.5074308 

0.5001090 

1 144 

0.8037523 

0.8077015 

479 

0.3487270 

0.3504402 

563 

21 

0.4927520 

0.4853601 

I162 

0.8x15931 

0.8154267 

464 

0.3521283 

0.3537912 

559 

22 

+0.4779341 

+0.4704745 

+  1180 

+0.8192023 

+0.8229196 

-449 

+0.3554290 

+0.3570415 

-555 

23 

0.4629818 

0.4554565 

XI98 

0.8265785 

0.8301786 

433 

0.3586287 

0.360x903 

550 

24 

0.4478992 

0.4403104 

1216 

0.8337197 

0.8372015 

417 

0.36x7264 

0.3632369 

545 

25 

0.4326906 

0.4250403 

X234 

0.8406240 

0.8439871 

401 

0.3647217 

0.366x808 

540 

26 

O.4173601 

0.4096504 

1252 

0.8472905 

0.8505342 

385 

0.3676140 

0.3690214 

535 

27 

+0.40191Z9 

+0.3941449 

+1270 

+0.8537178 

+0.85684x0 

-368 

+0.3704027 

+0-3717578 

-530 

28 

0.3863500 

0.3785278 

1288 

0.8599037 

0.8629058 

351 

0.3730867 

0.3743894 

524 

29 

0.3706787 

0.3628032 

1306 

0.8658470 

0.8687271 

334 

0.3756657 

0.3769155 

518 

30 

0.3549019 

0.3469754 

1323 

C.8715459 

0.8743030 

3x6 

0.3781387 

0.3793352 

512 

31 

0.3390241 

0.3310484 

1340 

0.8769984 

0.8796321 

298 

0.3805050 

0.3816480 

506 

June  I 

+0.3230490 

+0.3150266 

+1357 

+0.8822039 

+0.8847x34 

-280 

+0.3827641 

+0.3838533 

-499 

2 

0.3069815 

0.2989142 

1374 

0.8871605 

O.8Q95449 

261 

0.3849x54 

0.3859502 

492 

3 

0.2908254 

0.2827155 

1390 

0.8918664 

0.8941250 

242 

0.3869577 

0.3879379 

485 

4 

0.2745852 

0.2664354 

1406 

0.8963204 

0.8984524 

223 

0.3888907 

0.3898x60 

478 

5 

0.2582662 

0.2500778 

1421 

0.9005206 

0.9025251 

203 

0.3907137 

0.3915836 

471 

6 

+0.2418714 

+0.2336480 

+1436 

+0,9044657 

+0.9063422 

-183 

+0.3924258 

+0.3932401 

-464 

7 

0.2254079 

O.2171511 

1451 

0.9081545 

0.9099024 

X63 

0.3940265 

0.3947850 

456 

8 

0.2088787 

0.2005914 

1465 

0.9x15857 

0.9x32041 

142 

0.3955154 

0.3962176 

448 

9 

0.1922898 

0.1839743 

1479 

0.9x47578 

0.9162468 

121 

0.39689x6 

0.3975375 

440 

xo 

0.1756455 

0.1673040 

1493 

0.9176708 

0.9x90293 

100 

0.3981552 

0.3987445 

431 

IX 

+0.1589508 

+O.X 505867 

+1506 

+0.9203224 

+0.9215502 

-78 

+0.3993054 

+0.3998379 

-422 

12 

0.142212X 

0.1338272 

1519 

0.9227127 

0.9238098 

56 

0.4003420 

0.4008177 

413 

13 

0.1254329 

O.I 170298 

1532 

0.9248414 

0.9258072 

34 

0.40x2650 

0.4016837 

403 

14 

0.1086187 

0.1002005 

1544 

0.9267075 

0.9275424 

-  II 

0.4020739 

0.4024358 

393 

15 

0.0917755 

0.0833441 

1556 

0.92831 15 

0.9290146 

+  12 

0.402769  X 

0.4030738 

383 

i     16 

+0.0749072 

+0.0664654 

+1568 

+0.9296520 

+0.9302236 

+  35 

+0.4033499 

+0.4035975 

-373 

17 

0.0580193 

0.0495694 

1579 

0.9307296 

0.931x702 

59 

0.4038x67 

0.4040075 

363 

x8 

0.0411164 

0.0326610 

1590 

0.9315450 

0.9318539 

83 

0.4041698 

0.4043034 

353 

1     19 

0.0242037 

+0.0157452 

1601 

0.9320970 

0.9322746 

107 

0.4044086 

0.4044854 

342 

20 

+0.0072859 

-0.001 1736 

1612 

0.9323866 

0.9324332 

132 

0.4045339 

0.4045540 

331 

21 

0,0096328 

-0.0180909 

+1622 

+0.9324144 

+0.9323300 

+157 

+0.4045457 

+0.4045090 

-320 

22 

0.0265474 

0.0350018 

1631 

0.9321802 

0.9319648 

182 

0.4044439 

0.4043505 

309 

23 

0.0434535 

0.0519020 

1640 

0.9316840 

O.9313381 

207 

0.4042287 

0.4040787 

298 

24 

0.0603468 

0.0687871 

1648 

0.9309271 

0.930451 I 

232 

0.4039004 

0.4036941 

287 

25 

0.0772225 

0.0856525 

1656 

0.9299099 

0.9293033 

258 

0.4034595 

0.4031965 

275 

26 

-  -0.0940767 

—0.1024946 

+1663 

1 
+0.9286315  '  +0.9278947 

+284 

+0.4029053 

+0.4025859 

-263 

27 

0.  II 09053 

0.1193082 

1669 

0.9270929 

0.9262263 

310 

0.4022383 

0.4018626 

251 

28 

0.1 27703 1 

O.I 36089 I 

1674 

0.9252949 

O.92429S8 

336 

0.4014589 

0.40 I 027 I 

239 

29 

0.1444658 

O.I52S329 

1679 

0.9232378   0.922 1 1 18 

362 

0.4005671 

0.4000789 

227 

30 

0.1 61 1896 

0.1695352 

1683 

0.9209210   0.9196657 

388 

0.3995626 

0.3990183 

2x5 

31 

-0.1778691 

-0.186 1 909 

+1687 

+0.9183458  +0.9169614 

+415 

+0.3984460 

+0.3978457 

-202 

32 

-  0.1045000  1  -  0.20271)58 

+  1690 

+0.91 55 124  +o.9i39<)9o 

_  H^^ 

+0.3972173 

+0.3965609 

-190 
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! 

^^ 

Redoc. 

Y 

Reda& 

z 

Redac. 

X 

to 

to 

to   1 

Mean 

Mean 

Mean 

1 

Dmte. 

TYne  Bqninor. 

Eq'z  of 
Jan.  x.a 

True  Eqninoi. 

Eq'z  of 
Jan.  ijo. 

Time  Bqoinoz. 

Eq'xof 
Jan.X4iL 

ATtfMv. 

Midnt'thi, 

Neon. 

N00u^ 

Midnight, 

JVSmw. 

AW». 

Midnight, 

Noon, 

July  I 

-0.1778691 

-O.1861909 

+1687 

+0.9x83458 

+O.9169614 

+  415 

+0.3984460 

+0.3978457 

-202 

2 

a 1945000 

0.2027958 

1690 

0.9155124 

0.9139990 

442 

0.3972x73 

0.3965609 

190 

3 

0.21 10778 

0.2193455 

1692 

0.9 1 242 1 1 

0.9107788 

469 

0.3958766 

0.395x643 

177 

4 

0.2275981 

0.2358351 

X695 

0.9090722 

0.90730x6 

496 

0.3944240 

0.3936559 

164 

5 

0.2440557 

0.2522594 

1697 

0.9054669 

0.9035683 

523 

a 3928600 

0.3920363 

X5X 

6 

-0.2604455 

-0.2686135 

+1699 

+0.90x6058 

+0.8995795 

+  550 

+0.391x849 

+0.3903058 

-138 

7 

0.2767627 

0.2848926 

1700 

0.8974896 

0.8953364 

578 

0.3893990 

0.3884646 

124 

8 

0.2930024 

0.30109x5 

1701 

0.893x197 

0.8908395 

605 

0.3875027 

0.3865x32 

xxo 

9 

0.309x596 

0.3172064 

1701 

0.8884961 

0.8860900 

633 

0.3854963 

0-384452X 

96 . 

xo 

0.3252308 

0.33323x6 

1700 

0.8836212 

0.88x0898 

661 

0.3833806 

0.3822820 

82  : 

1 

II 

-0.34x2086 

-O.3491615 

+1699 

40.8784960 

+0.8758399 

+  689 

+0.381x564 

+0.3800037 

-68' 

12 

0.3570896 

0.3649922 

X697 

0.873 1 2 18 

0.8703420 

717 

0.3788241 

0.3776x77 

54 

13 

a372869o 

0.3807195 

X694 

0.8675007 

0.8645985 

745 

0.3763846 

0.375x252 

40 

M 

0.3885428 

0.3963375 

169X 

O.8616351 

0.8586103 

773 

0.3738389 

0.3725261 

26 

15 

0.404x039 

0.41 18420 

1687 

a8555248 

0.8523793 

801 

0.371x871 

a 369822 I 

-  II 

i6 

-0.4195507 

-0.4272292 

+X682 

40.8491739 

+0.8459087 

+  829 

+0.368431X 

+0.3670142 

+  3 

I? 

0.4348771 

0.4424943 

X677 

0.8423837 

0.8391994 

857 

0.36557x5 

0.3641029 

x8 

i8 

0.4500799 

0.4576331 

X671 

0.8357561 

0.8322542 

885 

0.3626088 

a36io893 

32 

19 

0.4^51537 

0.4726414 

X664 

0.8286938 

0.8250754 

913 

0.3595446 

0.3579747 

47 

20 

0.4800956 

0.4875x59 

X656 

0.8213990 

0.8176647 

941 

0.3563796 

o- 3547595 

61 

21 

-0.49490x6 

-0.5022521 

+X648 

+0.8138731 

+0.8100248 

4-969 

+0.3531x45 

+0.35x4450 

+  76 

22 

0.5095670 

0.5168458 

1639 

0.806 1197 

0.8021579 

997 

0.3497509 

0.3480322 

9x 

23 

0.5240883 

0.5312941 

1630 

0.7981397 

0.7940655 

1024 

0. 346289 X 

0.3445217 

106 

24 

0.5384625 

0.5455928 

1620 

0.7899355 

0.7857501 

X052 

0.342730X 

0.3409145 

121 

25 

0.5526846 

0.5597377 

1610 

0.7815096 

0.7772x42 

X079 

0.3390750 

0.33721x7 

X36 

26 

-0.5667516 

-0.5737259 

+1599 

+0.7728642 

fo.7684596 

+XX07 

+0.3353248 

+0.3334142 

+  151 

27 

0.5806600 

0.5875532 

1587 

0.7640010 

0.7594889 

"34 

0.3314802 

0.3295228 

167 

28 

0.5944053 

0.6012x58 

1575 

0.7549232 

0.7503037 

1x62 

0.3275422 

0.3255384 

182 

29 

0.6079841 

0.6147096 

1563 

0.7456312 

0.7409064 

1x89 

0.32351x4 

0.3214617 

198 

30 

0.6213920 

0.6280314 

X550 

0.736x293 

0.7312997 

X2l6 

0.3193893 

0.3172941 

2x3 

31 

-0.6346268 

-0.641x772 

4-1536 

+0.7264182 

+0.7214852 

+1243 

40.315x763 

+0.3130364 

+229 

Aug.  I 

0.6476825 

0.654x422 

152 1 

0.71650x0 

0.71 14659 

X270 

0.3108739 

0.3086894 

245 

2 

0.6605559 

0.6669232 

X506 

0.7063801 

0.7012440 

X297 

0. 3064829 

0.3042545 

260 

3 

0.6732435 

0.6795163 

1490 

0.6960578 

0.69082x8 

1323 

0.3020044 

0.2997326 

276 

4 

0.6857410 

0.6919x68 

X474 

0.6855365 

0.6802025 

1349 

0.2974393 

0.295x249 

291 

5 

^.6980435 

-0.70412x0 

+X457 

+0.6748199 

+O.O693888 

4-1375 

+0.2927894 

+0.2904327 

+306 

6 

0.7x01485 

a7i6z254 

M39 

0.6639098 

0.6583836 

X400 

0.2880552 

0.2856572 

32  X 

7 

0.7220512 

0.7279256 

1420 

0.6528103 

0.6471903 

1425 

0.2832389 

0.2808002 

336 

8 

0.7337480 

0.739518X 

140 1 

0.64x5240 

0.6358x18 

1450 

0.27834x5 

0.2758628 

35  X 

9 

0.7452353 

0.7508990 

1381 

0.6300542 

0.6242515 

X475 

0.2733644 

0.2708464 

366 

10 

-0.7565090 

—0.7620649 

+X360 

+0.6184042 

+O.6125128 

+1499 

+0.2683091 

+0.2657527 

+381 

XI 

0.7675663 

0.7730126 

X339 

0.6065778 

0.6005994 

1523 

0.2631774 

0.2605833 

396 

12 

0.7784034 

0.7837385 

1317 

0.5945783 

0.5885130 

1546 

0.2579706 

0.2553396 

4X1 

13 

0.7890173 

0.7942395 

X295 

0.5824099 

0.5762632 

1569 

0.2526905 

0.2500234 

426 

14 

0.7994047 

0.8045128 

X272 

0.5700756 

0.5638477 

X591 

0.2473387 

0.2446365 

44X 

15  -0.8095633 

-0.8145554 

+1248 

+0.5575798 

+0.5512721 

+16x3 

+0.2419170 

+0.2391803  ' 

+  156 

16  -0.8194892  —0.8243646 

+1224 

+0.5449254 

+0.5385402 

+1635 

40.2364266  +0.2336562 

4-470 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

Redoc. 

to 
Mean 

Y 

RedD& 

to 
Mean 

z 

Reduc. 

to 
Mean 

Dale. 

Tni«  Equinox. 

Eq'x  o( 
Jan.iJO. 

Time  Eqninox. 

Eq'x  of 
JaiLUX 

Tnie  Equinox. 

Eq'x  of 
Jan.  lA 

iVtfMI. 

Midnt'iki. 

Noou, 

Noam, 

Afidrn'tki. 

Neon, 

Noon. 

Midniekt. 

Noon, 

Aug.  x6 

-0.8194892 

-0.8243646 

4-1224 

+0.5449254 

40.5385402 

4-X635 

+0.2364266 

40.2336562 

+470 

17 

0.8291809 

0.8339375 

1x99 

0.5321x70 

0.5256560 

1657 

0.2308694 

0.2280664 

485 

1     x8 

0.8386344 

0.8432717 

II73 

0.5x9x579 

0.5126232 

1678 

0.2252473 

02224122 

499 

19 

0.8478488 

0.8523653 

1 147 

0.5060522 

0.4994450 

1699 

0.2195614 

0.2166950 

5x4 

20 

0.8568208 

0.861 2150 

1X20 

0.4928025 

0.4861255 

1719 

0.2138133 

0.2109166 

528 

21 

0.8655478 

-0.8698x93 

4-1092 

40.4794141 

+0.4726682 

4-X738 

+0.2080050 

+0.2050785 

4-542 

22 

0.8740288 

0.8781755 

1063 

0.4658888 

0.4590767 

1757 

0.2021375 

O.1991823 

556 

1 

23 

0.8822596 

0.8862812 

1034 

0.4522319 

0.4453543 

1775 

0.1962129 

0.1932292 

570 

1     ^4 

0.8902396 

0.894x342 

1004 

0.4384450 

0.4315048 

X793 

0.1902318 

0.18722x0 

584 

25 

0.8979650 

0.90x7320 

974 

0.4245338 

0.4175321 

1811 

0.184 1968 

O.1811593 

598 

26 

-0.9054348 

-0.9090731 

4-  944 

40.4105006 

+0.4034394 

+1828 

+0.178 1087 

+0.1750453 

+611 

27 

0.9126465 

O.9161545 

9x3 

0.3963492 

0.3892307 

1845 

0.1719692 

0 1688808 

625 

28 

0.9X95969 

0.9229735 

882 

0.3820842 

0.3749098 

X862 

0.1657802 

0.1626675 

638 

29 

0.9262840 

0.9295284 

851 

0.3677082 

0.3604797 

1878 

O.X 595429 

0.1564068 

651 

30 

0.9327061 

0.9358166 

820 

0.3532250 

0.3459448 

1894 

0.1532592 

0.1 50 1004 

664 

31 

-0.9388598 

-0.9418358 

4-  789 

40.3386393 

+0.3313089 

+1909 

+0.1469306  +0.1437500 

+67*7 

Sept.  I 

0.9447439 

0.9475836 

758 

0.3239543 

0.3165762 

1923 

0.1405589 

0.1373575 

690 

2 

0.9503549 

0.9530580 

727 

0.3091750 

0.3017508 

X937 

0.134x460 

0.1309246 

703 

3 

0.9556922 

0.9582570 

695 

0.2943045 

0.2868367 

1950 

0.1276936 

0.1244531 

7x5 

4 

0.9607522 

0.9631776 

662 

0.2793478 

0.2718385 

1963 

0.1212035 

0.1179450 

727 

5 

O.965533X 

-0.9678187 

4-  629 

+0.2643092 

+0.2567606 

4-X975 

+0.1146779 

+0.1114025 

4-739 

6 

0.9700341 

0.9721788 

595 

0.2491932 

0.2416075 

X987 

0.108 II 89 

0.1048273 

751 

7 

0.9742527 

0.9762556 

560 

0.2340041 

0.2263837 

1998 

O.IOI5280 

0.0982214 

762 

8 

0.9781873 

0.9800477 

525 

0.2187468 

0.2110942 

2008 

0.0949076 

0.0915871 

774 

9 

0.9818366 

0.9835538 

489 

0.2034262 

O.X957434 

2018 

0.0882599 

0.0849263 

785 

10 

-0.9851993 

-0.9867729 

+  453 

+0.1880465 

+0.1803365 

+2027 

+0.0815866 

+0.0782412 

+796 

XI 

0.9882745 

0.9897042 

4x7 

0.1726135 

0,1648774 

2036 

0.0748903 

0.0715338 

807 

12 

O.99IO616 

0.9923463 

380 

0.1571297 

0.1493712 

2044 

0.068x723 

0.0648061 

818 

X3 

0.9935586 

0.9946987 

343 

0.1416022 

0.X338232 

2051 

0.0614354 

0.0580604 

828 

M 

0.9937663 

0.9967612 

306 

0  1260349 

0.1182378 

2058 

0.0546813 

0.0512985 

838 

X5 

-0.9976833 

-0.9985328 

+  268 

+0.1104324 

+0.1026x94 

+2065 

+0.0479122 

+0.0445225 

+848 

16 

0.9993095 

1. 0000133 

231 

0.0947993 

0.0869725 

2071 

0.0411298 

0.0377343 

858 

17 

1.0006442 

X. 0012023 

193 

0.0791396 

0.0713011 

2076 

0.0343362 

0.0309356 

867 

18 

1. 0016876 

X. 0021000 

155 

0.0634578 

0.0556103 

2080 

0.0275328 

0.0241284 

876 

1    X9 

1,0024395 

1.0027059 

117 

0.0477591 

0.0399044 

2084 

0.0207223   0.0173147 

885 

1    20 

-1.0028993 

— I.0030I95 

4-  79 

+0.0320470 

+0.0241877 

+20S7 

+0.0139059  j  +0.0104963 

4-894 

21 

1.0030667 

I.00304IO 

40 

0.0163267 

+0.0084645 

2090 

0.0070859  1  +0.0036750 

902 

22 

1.0029423 

1.0027702 

4-   1 

+O.OOC)()Ol6 

-0.0072614 

2091 

+0.0002638  ,  -0.0031474 

910 

23 

1.0025249 

1.0022066 

-  38 

-0.0151240 

0.0229S54 

2092 

-0.0065586 

0.0099694 

918 

24 

I.OO18152 

1. 00 1 3503 

77 

0.0308454 

0.0387036 

2092 

0.0133796 

0.0167890 

925 

!     25 

-  I. 0008122 

—1. 0002010 

-  116 

-  0.0465590 

-0.0544104 

+2092 

0.0201972 

-0.0236039 

+932 

26 

1 

o.99<)5i64 

0.9^)87584 

155 

0.06225S0 

0.0701026 

2091 

0.0270089 

0.0304x22 

939 

'     27 

0.9979270 

0.9970224 

X95 

0.0779418 

0.0857754 

2090 

0.033M35 

0.0372x25 

945 

;    *8 

0.9960444 

0.994993-2 

235 

0.0^)30030 

0. 1014240 

2088 

o.04o(')o88 

0.0440024 

95  X 

»9 

0.9938080 

0.9926706 

275 

0. 1092379 

0.1x70445 

2(kS5J  0.0473929 

0.0507803 

957 

30 

-0. 00 1 3991 

-0.9900542 

-  3x5 

0. 124S429 

-0.1326321 

+2082 1  0.0541641 '  -0.0575440 

+963 

31 

-  0.9SS6361 

-0.9871449 

-  355 

0.14041 18 

-0.148 18 15 

4^079 

\  0.0^^09197 

—0.064291 1 

+968^ 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

1 

X 

Rednc. 

to 
Mean 

Y 

Rednc. 

to 
Mean 

z 

Redac 

to 
Mean 

Date. 

Tine  Bqninoi. 

Bq'xof 
Jan.  ZA 

Tnie  Bqninoi. 

Bq'z  of 
Jan.  XdO. 

True  Equinox. 

Eq'x  of 
Jan.  ija ' 

1 

Noon. 

Midnight, 

Noon, 

Noon, 

Midnight, 

Noon, 

Noon, 

Midnight, 

Noon. 

Oct.  I 

-0.9886361 

-0.987x449 

-  355 

-O.X404XX8 

-O.X48X8X5 

+2079 

—0.0609197 

— O.06429X I 

+  968 

1 

2 

1 

0.9855805 

0.9839428 

395 

O.X559406 

0.X636884 

2075 

0.0676578 

0.07 I 0197 

973' 

1 

3 

0.9822320 

0.9804480 

436 

0.17x4242 

O.X79X476 

2070 

0.0743765 

0.0777279 

978 

4 

0.978591 I 

0.97666x5 

476 

O.X868578 

O.X945543 

2065 

0.08x0735 

0.0844131 

982 

5 

0.9746591 

0.9725837 

5x6 

0.2022365 

0.2099039 

2059 

0.0877464 

0.0910734 

986 

6 

-0-9704358 

-0.9682x57 

-556 

-0.2x75556 

-0.2251908 

+2052 

-0.0943936 

—0.0977065 

-h  990 

7 

0.9659233 

0.9635587 

597 

0.2328093 

0.2404106 

2045 

O.XOXOI2I 

0.1043102 

993 

8 

O.9611222 

0.9586x38 

637 

0.2479940 

0.2555589 

2037 

O.XO76006 

o.x 108829 

996 

9 

0.9560339 

0.9533826 

677 

0.263x046 

0.2706302 

2028 

O.XX4X568 

0.  XX  742x9 

999, 

xo 

0.9506602 

0.9478667 

7x7 

0.2781353 

0.2856x95 

20x9 

O.X206781 

o.x  2  392  52 

XOOl 

XX 

-0.9450024 

-0.9420674 

-758 

-0.2930822 

-0.3005226 

+2009 

—0.127x630 

-OX  3039x0 

4-X003 

12 

0.9390621 

0.9359869 

799 

0.3079402 

0.3153344 

1998 

O.X33609I 

O.X 368x70 

X005 

13 

0.9328420 

0.9296274 

839 

0.3227046 

0.3300505 

1987 

0. 1400x45 

O.X4320X4 

X006I 

M 

0.9263434 

0.9229903 

879 

0.3373714 

0.3446667 

1975 

O.X463775 

o.x 495424 

1007  ' 

15 

0.9195685 

0.9x60782 

919 

0.3519360 

0.3591787 

1963 

0.1526959 

0. 15 58380 

X008' 

1 

•   x6 

-0.9125196 

-0.9088931 

-  959 

-0.3663943 

-0.3735826 

+1950 

-0.1589683 

-O.X620867 

+X008 

17 

0.9051988 

0.90x4370 

998 

0.3807426 

0.3878735 

1936 

O.X65X928 

O.X682864 

X008 

i8 

0.8976080 

0.8937120 

X038 

0.3949752 

0.4020473 

192 1 

O.X7X3673 

O.X744353 

X008 

19 

0.8897494 

0.8857204 

X077 

0.4090892 

0.4x6x004 

X906 

O.X774903 

0.X805321 

X007 

1      20 

0.88x6254 

0.8774648 

XXX7 

0.4230803 

0.4300284 

X890 

O.X835603 

0.1865747 

Z006 

21 

-0.8732386 

-0.8689468 

-XX  56 

-0.4369444 

-0.4438279 

+1874 

-0.1895751 

-0.X9256X5 

+X004 

22 

0.8645900 

0.8601689 

"95 

0.4506782 

0.4574945 

1857 

0.1955336 

0.  X984909 

X002 

23 

0.8556833 

0.851x333 

1234 

0.4642766 

0.4710244 

X840 

0.2014335 

0.20436x2 

XOOO 

24 

0.8465194 

0.84 1842 X 

X274 

0.4777371 

0.4844139 

1823 

0.2072737 

0.2101707 

998 

25 

O.8371015 

0.8322977 

1313 

0.4910544 

0.4976581 

1805 

0.2X30519 

0.2x59x72 

995 

26 

-0.8274310 

-0.82250x8 

-X352 

—0.5042246 

-0,5107536 

-»-x787 

—0.2x87664 

-0.22x5994 

+  992. 

27 

0.8175106 

0.8124578 

1391 

0.5172444 

0.5236964 

X769 

0.2244159 

0.2272x55 

989I 

28 

0.8073434 

0.8021676 

1430 

0.5301092 

0.5364824 

1750 

0.2 29998 X 

0.2327636 

985; 

29 

0.7969309 

0.7916337 

X469 

0.5428154 

0.5491073 

1730 

0.2355x16 

0.2382418 

981' 

30 

0.7862762 

0.7808588 

1507 

0.5553579 

0.56x5671 

1709 

0.2409540 

0.2436483 

977, 

31 

-0.7753818 

-0.7698458 

-1545 

-0.5677339 

-0.5738575 

+1688 

-0.2463242 

-0.2489814 

+  972 

Nov.  I 

0.76425x1 

0.7585979 

X582 

0.5799376 

0.5859740 

x666 

0.2516x97 

0.2542389 

967, 

2 

0.7528867 

0.747x182 

x6x9 

0.59x9660 

0.5979131 

1643 

0.2568389 

0.2594194 

961 

3 

0.7412925 

0.7354100 

X656 

0.6038148 

0.6096706 

X619 

0.2619802 

0.26452x0 

955, 

4 

0.7294712 

0.7234767 

X692 

0.6x54800 

0.62x2424 

1595 

0.26704x5 

0.2695417 

948 

5 

-0.7174268 

—0.7x13218 

-X728 

—0.6269573 

—0.6326241 

+X570 

—0.2720212 

-0.2744799 

+  94» 

6 

0.7051626 

0.6989499 

1764 

0.6382425 

0.6438120 

X545 

0.2769x75 

0.2793338 

934 

7 

0.6926838 

0.6863642 

x8oo 

0.6493322 

0.6348028 

X519 

0.2817287 

0. 284102 X 

926 

8 

0.6799922 

0.6735685 

1835 

O.6f>02231 

0.6655926 

1493 

0.2864536 

0.2887829 

918 

9 

0.6670935 

0.6605676 

1870 

0.67091 10 

0.676x779 

1466 

0.2910900 

0.2933750 

9x0 

1 

10 

-0.6539914 

-0.6473657 

-1905 

—0.6813930 

-0.6865558 

-»-M39 

-0.2956374 

-0.2978770 

+  901 

" 

0.6406907 

0.6339669 

X940 

0.69I665S 

0.6967224 

X41X 

0.3000936 

0.302287X 

892 

1     12 

0.6271948 

0.6203751 

1974 

0.7017254 

0.7066746 

1383 

0.3044574 

0.3066043 

883 

13 

0.6135082 

0.6065948 

200S 

0.7x15696 

0.7x64100 

1354 

0.3087277 

0.3x08274 

873 

i       M 

0.5996333 

0.5926304 

204  X 

0.72 1 1955 

0.7259257 

1324 

0.3129033 

0.3149552 

863 

15 

-0.5855805 

-0.5784864 

-2074 

-0.7306002 

—0.7352186 

+  1294 

—0.3169830  —0.3x89866 

+  853 

16 

^.571 34'^  J 

—0.5641667 

—2107 

-0.7397S07  1  0.7442S63 

-H263 

-0.3209657  '  —0.3229203 

+  842 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

Redvc. 

to 
Mean 

Y 

Rednc. 

to 
Mean 

z 

Reduc. 

to 
Mean 

Date. 

True  Equinox. 

Eq'x  of 
Jan.  lA 

True  Equinox. 

Eq'z  of 
Jan.  1.0, 

True  Equinox. 

Eq'x  of 
Jan.  LA. 

^^M■. 

Midnighi, 

Noam. 

Noon, 

Midm'gki. 

Noom. 

Noom, 

Midnight. 

Noom, 

Nov.  i6 

-0.5713483 

-0.5641667 

-2107 

-  0.7397807 

—0.7442863 

+1263 

-0.3209657 

—0.3229203 

+  842 

17 

0.5569422 

0.5496754 

2139 

0.7487348 

0.7531258 

1231 

0.3248501 

0.3267551 

831 

18 

0.5423668 

0.5350168 

2170 

0.7574592 

0.7617351 

1199 

0.3286351 

0.3304901 

819 

19 

0.5276260 

0.5201950 

2201 

0.7659527 

0.7701114 

1166 

0.3323199 

0.3341242 

807 

20 

0.5127244 

0.5052145 

2231 

0.7742113 

0.7782521 

"33 

0.3359031 

0.3376564 

795 

21 

-0.4976660 

-0.4900798 

—2261 

-0.7822335 

-0.7861550 

+1099 

-0.3393839 

-0.3410855 

+  783 

22 

0.4824559 

0.4747942 

2290 

0.7900164 

0.7938176 

X065 

0.3427610 

0.3444104 

770. 

23 

0.4670959 

0.4593621 

2319 

O.797558X 

0.8012374 

1030 

0.3460335 

0.3476300 

757 

24 

0.4515929 

0.443788a 

2348 

0.8048554 

0.8084120 

995 

0.3492000 

0.3507434 

743 

25 

0.4359492 

0.4280768 

2377 

a8ii9o67 

0.8153388 

959 

0.3522599 

0.3537493 

729; 

26 

-0.4201712 

-0.4122324 

-^405 

0.8187082 

-0.8220149 

+  923 

-0.3552115 

-0.3566464 

+  715' 

27 

0.40426x5 

0.3962594 

2432 

0.8252584 

0.8284385 

887 

0.3580540 

0.3594340 

701 

28 

0.3882264 

0.3801630 

2459 

0.8315548 

0.8346070 

850 

0.3607864 

0.3621109 

686 

29 

0.3720697 

0.3639471 

2485 

0.8375948 

0.8405179 

813 

0.3634074 

0.3646758 

671 

30 

0.3557959 

0.3476166 

2510 

0.8433761 

0.8461694 

775 

0.3659161 

0.3671282 

656 

Dec.  1 

-0.3394101 

-0.331 1774 

-2535 

-0.8488973 

-0.8515591 

+  736 

-0.36831 18 

-0.3694667 

+  640 

2 

0.3229188 

0.3x46350 

2559 

0.8541548 

0.8566844 

697 

0.3705929 

0.3716904 

624 

3 

0.3063265 

0.2979938 

2582 

0.8591475 

0.8615438 

657 

0.3727590 

0.3737986 

608 

4 

0.2896378 

0.2812594 

2604 

0.8638733 

0.8661358 

617 

0.3748091 

0.3757906 

592 

5 

0.2728591 

0.2644376 

2625 

0.8683310 

0.8704582 

576 

0.3767429 

0.3776655 

575 

6 

-0.2559957 

-0.2475340 

-2646 

-0.8725176 

-0.8745094 

+  535 

-0.3785587 

-0.3794226 

+  558 

7 

0.2390531 

0.2305538 

2666 

0.8764330 

0.8782881 

493 

0.3802569 

O.3810615 

541 

8 

0.2220369 

0.2135030 

2685 

0.8800748 

0.8817932 

451 

0.3818364 

O.3825S16 

524 

9 

0.2049528 

0. 1963867 

2704 

0.8834431 

0.8850241 

408 

0.3832970 

0.3839827 

506 

10 

0.1878057 

0.1792106 

2722 

0.8865364 

a8879798 

365 

0.3846385 

0.3852642 

488 

II 

-0.1706019 

— O.1619803 

-2740 

-^•8893540 

-0.8906588 

+  322 

-0.3858600 

-0.3864258 

+  470 

12 

0.1533466 

0.1447018 

2757 

0.8918944 

0.8930611 

278 

0.3869617 

0.3874676 

451 

13 

0.1 36046 I 

0.1273800 

2773 

0.894x584 

0.895 I 86 I 

234 

o.3«79434 

0.3883890 

432 

M 

0.1 187044 

O.X 100200 

2789 

0.8961443 

0.8970332 

190 

0.3888046 

O.3891901 

412 

15 

0.1013275 

0.0926274 

2804 

a8978526 

0.8986024 

145 

0.3895455 

0.3898707 

393 

z6 

—0.0839205 

-0.0752073 

-2818 

-0.8992825 

-0.8998930 

+  100 

-0.3901658 

-0.3904307 

+  373 

17 

0.0664885 

0.0577648 

2831 

0.9004340 

0.9009056 

55 

0.3906654 

0.3908701 

353  ' 

18 

0.0490369 

ao403054 

2844 

0.9013075 

0.9016393 

+   9 

0.3910446 

O.3911887 

333 

19 

0.0315707 

0.0228334 

2855 

a9oi9oi3 

0.9020936 

-  37 

0.3913026 

0.3913862 

313 

20 

—0.0140943 

-0.0053545 

2866 

a9022i62 

0.9022693 

83 

o.39M39'> 

0.3914629 

292 

21 

+0.0033859 

+0.0121266 

-2875 

-0.9022526 

-0.9021657 

—  129 

-0.3914559 

—0.3914186 

+  272 

22 

0.0208665 

0.0296048 

2884 

0.9020090 

0.9017826 

176 

0.3913510 

0.3912530 

251 

23 

0.0383409 

0.0470743 

2892 

0.9014865 

0.9011204 

223 

0.3911248 

0.3909663 

230 

24 

0.0558044 

0.0645306 

2899 

0.9006845 

0.00017S6 

271 

0.3907775 

O.39055H3 

209 

25 

0.0732522 

0.0819686 

2905 

0.8996028 

0.89S9570 

318 

0.3903087 

0.3900289 

188 

26 

+0.0906790 

+0.0993828 

—2910 

—0.8982414 

-0.8974559 

-  366 

—0.3897187 

-0.3893782 

+  166 

27 

0.1080792 

0.1 167675 

2914 

0.89O6007 

0.8956758 

413 

0.3890073 

0.3886062 

145  . 

28 

0.1254471 

0.1341 177 

2918 

0.89468 I I 

0.8936164 

461 

0.3881749 

0.38771 3 I 

123 

29 

0.1427782 

0.1514276 

2921 

0.8924820 

0.8912779 

509 

0.3872210 

0.3866987 

ZOl' 

30 

0.1600654 

0.16869 I 3 

2923 

0.8900043 

0.8S86611 

558 

0.3861461 

0.3855633 

79' 

1 

31 

+0.1773043 

+0.1859037 

-2922 

-0.8872485 

-0.8857664 

-  6081-0.3849503  -0.3843072 

-  6581-0- 3^36339  -0.3829307 

+  56 

i  _-^^ 

+0.1044887  1  +0.2030586 

—2921  1— 0.8842151  1  -0.8825947 

+  33 

^^"  ~ 

-  '  —   - 
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FOR  GREENWICH  MEAN  NOON  AND 

MIDNIGHT. 

D»y 

of 
Month. 

JANUARY. 

of 
Month. 

FEBRUARY. 

D«y 

of 

Month. 

MARCH. 

True  Longitude. 

Latitude. 

Trae  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

0     •      M 

•     «      M 

•          i            u 

•     «      M 

«•  ^   *• 

•     «       M 

I.O 

109  5  30.1 

+3  39  49.4 

1.0 

x6i  35  17.8 

-0  43  25.0 

Z.o 

X85  8  25.3 

-2  46  6.1 

1.5 

1 16  12  55.6 

3  "  42.5 

1-5 

169  0  X2.3 

I  23  30.6 

X.5 

192  40  34.7 

3  20  10. 1 

2.0 

123  22  36.4 

2  40  22.9 

2.0 

176  23  14.3 

2   2   2.9 

2.0 

200  9  24.5 

3  50  31 8 

25 

130  33  508 

2  6  20.9 

2.5 

183  43  39-3 

2  38  20.6 

2.5 

207  33  58.8 

4  x6  42.5 

3.0 

137  45  57  9 

I  30  Z0.8 

3.0 

191  0  49.6 

3  zx  48.0 
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FOR  GREENWICH 

MEAN  NOON  AND 

MIDNIGHT. 

Day 

of 
Month. 

JULY. 

Day 

of 

Month. 

AUGUST. 

Day 

of 

Month. 

SEPTEMBER. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

0    «    u 

0   «   « 

•      «       M 

0    «     is 

e   i    u 

e   «    « 

x.o 

353  3  56.1 

+2  23  42.3 

I.O 

36   38   45.1 

+5  0  45.1 

1.0 

81  29  56.6 

+4  41  47.6 

1.5 

359  0  56.9 

2  51  25  5 

1-5 

42   38   26.0 

5  9  17  2 

1-5 

87  50  53.3 

4  24  14.7 

2.0 

4  56  49  5 

3  17  12.5 

2.0 

48  40  37-2 

5  14  28.5 

2.0 

94  17  16.6 

4  3  84 

2.5 

xo  52  12.0 

3  40  50  3 

2.5 

54  45  52.7 

5  16  11.6 

25 

100  49  31. 1 

3  38  34  4 

3.0 

16  47  43.0 

4  2  6.4 

30 

60  54  44  7 

5  14  196 

30 

107  27  57.x 

3  10  42.2 

35 

22  44  o.x 

•1-4  20  48.7 

3-5 

67  7  43  3 

+5  8  46.7 

3.5 

114  12  49.3 

+2  39  45  2 

40 

28  41  39.6 

4  36  45  9 

4.0 

73  25  15.6 

4  59  28  4 

40 

121   4  15.2 

2  6  1.5 

45 

34  41  16.5 

4  49  46.7 

4.5 

79  47  44  9 

4  46  22  3 

45 

128   2  14.6 

I  29  54  4 

50 

40  43  23.7 

4  59  40  3 

50 

86  15  30.4 

4  29  28.4 

50 

135  6  38.2 

0  51  52.5 

55 

46  48  31.2 

5  6  16.6 

55 

92  48  46.0 

4  8  49.6 

5-5 

142  17   6.9 

-1-0  X2  30.3 

6.0 

52  57  5  7 

+5  9  26.3 

6.0 

99  27  39-8 

+3  44  32.7 

60 

149  33  "5 

-0  27  33.6 

6.5 

59  9  30.5 

5  9  0.9 

6.5 

106  12  13.6 

3  i6  48.5 

6.5 

156  54  X3.X 

X  7  35  8 

70 

65  26  4.6 

5  4  53  6 

7.0 

1x3  2  22.x 

2  45  52.8 

7.0 

164  19  23.1 

X  46  50.3 

75 

71  47  2.2 

4  56  59  4 

75 

X19  57  53  2 

2  12  6.3 

75 

171  47  45  0 

2  24  30.x 

8.0 

78  12  32.6 

4  45  15  9 

8.0 

126  58  27.7 

X  35  55  4 

8.0 

179  18  15.2 

a  59  49  I 

8.5 

84  42  39.6 

+4  29  43  5 

8.5 

134  3  39.7 

+0  57  51.5 

8.5 

186  49  47.0 

-3  32  4.0 

9.0 

91  17  22.4 

4  10  25.9 

9.0 

141  12  57.0 

•K)  x8  30.5 

9.0 

X94  21  XI.4 

4  0  36,5 

95 

97  56  35  0 

3  47  31 2 

95 

X48  25  42.x 

-0  21  27.8 

9.5 

201  51  20.5 

4  24  54.4 

lO.O 

104  40  6.3 

3  21  11.9 

lO.O 

155  41  13  2 

x  X  20.9 

xo.o 

209  19  X0.9 

4  44  33  2 

10.5 

XII  27  41. 1 

2  51  44.5 

10.5 

162  58  45.7 

x  40  25.2 

10.5 

2x6  43  45.2 

4  59  16.6 

XI.O 

118  19  0.7 

+2  19  30.3 

IX.O 

170  17  33  3 

~2  17  57.2 

IX.O 

224  4  13.7 

-5  8  56.x 

II.5 

125  13  43  3 

I  44  55  6 

XX.5 

»77  36  49-7 

2  53  15  4 

II.5 

231  19  55  9 

5  X3  31 0 

12.0 

132  II  25.1 

I  8  29.9 

12.0 

184  55  50.1 

3  25  41 5 

X2.0 

238  30  21.5 

5  13  6.8 

125 

139  II  41.0 

+0  30  46.7 

12.5 

192  13  52.0 

3  54  4X  8 

X2.5 

245  35  105 

5  7  55  6 

130 

146  14  5.7 

-0  7  38.2 

130 

199  30  16.8 

4  19  47.8 

130 

252  34  "5 

4  58  13  5 

135 

153  18  14.4 

-0  46  7  3 

135 

206  44  30.5 

-4  40  37  0 

135 

259  27  22.0 

"4  44  X9.9 

14.0 

160  23  43.0 

X  24  2.3 

14.0 

213  56  3-6 

4  56  53  0 

X4.0 

266  14  46.5 

4  26  37.2 

M5 

167  30  8.7 

2  0  45.1 

M-5 

221  4  32.0 

5  8  25.7 

145 

272  56  35  6 

4  5  29.3 

150 

X74  37  10.3 

2  35  393 

15.0 

228  9  36.7 

5  15  104 

15.0 

279  33  48 

3  41  20.8 

15.5 

181  44  28.3 

3  8  10.3 

155 

235  "  35 

5  17  83 

155 

286  4  32.8 

3  X4  37  0 

16.0 

188  51  44.7 

-3  37  46.2 

16.0 

242  8  42.8 

-5  14  24.8 

16.0 

292  31  20.7 

-2  45  43.3 

16.5 

195  58  42.5 

4  3  58.8 

16.5 

249  2  28.4 

5  7  10.0 

16.5 

298  53  51.1 

2  15  47 

17.0 

203  5  59 

4  26  23.9 

X7.0 

255  52  18.0 

4  55  37.7 

17.0 

305  12  26.8 

X  43  6.2 

17-5 

210  10  39.5 

4  44  415 

17.5 

262  38  1 1.8 

4  40  4  5 

17.5 

311  27  30.5 

I  10  1 1.9 

x8.o 

217  15  7.9 

4  58  36.1 

x8.o 

269  20  1 1.9 

4  20  49.7 

x8.o 

317  39  24.1 

0  36  45  5 

18.5 

224  18  15.9 

-5  7  57  2 

18.5 

275  58  22.2 

-3  58  X4.8 

18.5 

323  48  28.4 

-0  3  xo.o 

19.0 

231  19  47.9 

5  12  39.0 

X9.0 

282  32  48.1 

3  32  43  X 

19.0 

329  55  30 

•fO  30  12.2 

195 

238  19  27.7 

5  12  40.6 

195 

289  3  35  5 

3  4  390 

195 

335  59  25  8 

X   2  59.7 

20.0 

245  16  58.8 

5  8  56 

20.0 

295  30  50  9 

2  34  27  9 

20.0 

342  I  53  7 

X  34  52X 

20.5 

252  12  4.3 

4  59  2.4 

20.5 

301  54  41.2 

2  2  35.5 

20.5 

348  2  41.9 

2  5  29  8 

2X.O 

259  4  27.8 

-4  45  43  8 

21.0 

308  15  13.9 

-X  29  28.1 

2X.O 

354  2  4.6 

+2  34  34  7 

21.5 

265  53  52.9 

4  28  26.4 

21.5 

314  32  36.8 

0  55  31 6 

21.5 

0  0  X5.3 

3  X  497 

22.0 

272  40  4.3 

4  7  30.2 

22.0 

320  46  58.1 

-0  21  11.4 

22.0 

5  57  27.1 

3  26  58  9 

22.5 

279  22  48.1 

3  43  x8.i 

22.5 

326  58  26.7 

+0  13  7.8 

22.5 

II  53  52.8 

3  49  48.0 

23.0 

286  I  52.x 

3  16  15.5 

23.0 

333  7  "2 

0  47  2.3 

23.0 

17  49  45  2 

4  XO  4.3 

23.5 

292  37  6.6 

-2  46  49.5 

235 

339  13  25  4 

•fx  20  9.8 

235 

23  45  18.0 

+4  27  36.4 

24.0 

299  8  24.9 

2  15  27.9 

24.0 

345  17  18. 1 

I  52  9  3 

24.0 

29  40  45  6 

4  42  14  4 

245 

305  35  43  4 

I  42  39  I 

245 

351  19  35 

2  22  41.4 

245 

35  36  23.7 

4  53  500 

25.0 

3"  59  1.8 

I  8  51.0 

25.0 

357  18  56.4 

2  51  28.5 

25.0 

41  32  29.5 

5  2  x6.i 

255 

318  18  23.4 

0  34  3X.O 

255 

3  17  13  2 

3  18  14.3 

255 

47  29  22.x 

5  7  27  0 

26.0 

324  33  55  2 

-0  0  5.0 

26.0 

9  14  12.3 

+3  42  44  3 

26.0 

53  27  22.4 

+5  9  X84 

26.5 

330  45  48.2 

+0  34  2.3 

26.5 

15  10  14.0 

4  4  45  6 

26.5 

59  26  53.4 

5  7  47-2 

27.0 

336  54  16.4 

X  7  28.1 

27.0 

21  5  40.3 

4  24  6.7 

27.0 

65  28  20.1 

5  2  51.6 

275 

342  59  37  5 

I  39  51 6 

27.5 

27  0  55  5 

4  40  37  4 

275 

71  32  9.7 

4  54  31 0 

28.0 

349  2  12  5 

2  10  53.7 

28.0 

32  56  25.6 

4  54  8.7 

280 

77  38  51 0 

4  42  46.x 

28.5 

355  2  25.1 

2  40  17.0 

28.5 

38  52  38-5 

5  4  32  4 

28.5 

83  48  54.6 

4  27  38.8 

29.0 

X  0  41.9 

+3  7  45  9 

29.0 

44  50  4.0 

+5  XI  41.6 

29.0 

90  2  52.0 

+4  9  X2.5 

295 

6  57  31.6 

3  33  6.2 

295 

50  49  13.1 

5  15  30  3 

29.5 

96  21  15.2 

3  47  32.4' 

30.0 

12  53  25.0 

3  56  5-2 

30.0 

56  50  38.0 

5  15  52.7 

30.0 

102  44  36.x 

3  22  45.7 

3^5 

x8  48  54.9 

4  16  31.0 

30.5 

62  54  51 5 

5  12  44  6 

305 

109  13  25.9 

2  55  2.8. 

310 

24  44  34  9 

4  34  12.8 

31.0 

69  2  27.2 

5  6  2.3 

31.0 

315 

X15  48  13.2 

2  24  367, 

1  315 

30  40  59.8 

+4  49  0.6 

31.5 

75  13  58.2 

+4  55  43  7 

122  29  232 

+x  51  435 
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FOR  GREENWICH 

MEAN  NOON  AND  MIDNIGHT. 

Day 

of 

Month. 

OCTOBER. 

Day 

of 
Month. 

NOVEMBER. 

Day 

of 

Month. 

DECEMBER. 

True  longitude. 

Latitude. 

Tnia  Lonfitnde. 

Latitnda. 

Time  Longitude. 

Latitude. 

•   •   «« 

•   •  J* 

^i     *     " 

0    •    w 

e   f    <* 

e   «    « 

I.O 

115  48  13.2 

+2  24  36.7 

1.0 

x66  10  34.7 

-2  7  51 4 

X.O 

204  41  14.0 

-4  38  X0.2 

x-5 

122  29  23.2 

I  51  43  5 

15 

X73  26  20.8 

2  4X  267 

15 

2X2   6  32.8 

4  51  "9 

2.0 

129  17  16.4 

I  16  43.9 

2.0 

x8o  48  X3.7 

3  12  47.1 

2.0 

2x9  34  34  I 

4  59  20.9 

25 

136  12  7.0 

0  40  2.8 

25 

188  15  36.1 

3  41  "8 

25 

227  4  15.6 

5  2  23.6 

30 

X43  14  06 

+0  2  9.7 

30 

195  47  37  2 

4  6  X.9 

30 

234  34  28.0 

5  0  14  0 

35 

150  22  53.2 

-0  36  20.8 

35 

203  23  i3.a 

-4  26  41 7 

35 

242  3  58.5 

-4  52  547 

40 

157  38  29.6 

I  X4  49.7 

4.0 

2XX  I  9.6 

4  42  4»  4 

40 

249  31  33-6 

4  40  36  4 

45 

165   0  22.x 

I  52  34  6 

4-5 

2x8  40  3.5 

4  53  38  6 

4.5 

256  56  2.0 

4  23  38.2 

50 

X72  27  50.0 

2  28  50.0 

50 

226  x8  28.0 

4  59  193 

50 

264  x6  X8.9 

4  2  25.5 

5-5 

179  59  59  7 

3  2  50.2 

55 

233  54  55  8 

4  59  39  3 

5.5 

271  3X  28.0 

3  37  29.2 

60 

187  35  46.2 

-3  33  50  I 

6.0 

241  28  3.9 

-4  54  43  6 

6.0 

278  40  437 

-3  9  23.9 

6.5 

195  13  54-8 

4  I  8.3 

65 

248  56  36.8 

4  44  46  I 

6.5 

285  43  31.8 

2  38  46.x 

7.0 

202  53  3  7 

4  24  8.8 

7.0 

256  19  30.6 

4  30  8.4 

7.0 

292  39  30.2 

2  6  X2.9 

7-5 

210  31  48.1 

4  42  22.9 

7  5 

263  35  54  2 

4  XI  17.6 

7.5 

299  28  28.8 

X  32  20.x 

80 

218  8  44.x 

4  55  31 0 

8.0 

270  45  X0.9 

3  48  44  9 

8.0 

306  xo  28.3 

0  57  4x9 

85 

225  42  3x5 

-5  3  22.3 

8.5 

277  46  58.2 

-3  23  3  9 

8.5 

312  45  39.2 

~o  22  49.6 

90 

233  "  590 

5  5  55  7 

9.0 

284  41  7.7 

a  54  487 

9.0 

319  14  20.2 

40  XI  48.5 

9  5 

240  36  5.8 

5  3  18.6 

95 

29X  27  42.8 

2  24  33  0 

95 

325  36  56.8 

0  45  47  X 

xo.o 

247  54  36 

4  55  45  7 

xo.o 

298  6  57.5 

X  52  48.9 

xo.o 

331  53  599 

X  x8  43.8 

10.5 

255  5  X7.7 

4  43  37  6 

10.5 

304  39  X4.4 

X  20  6.5 

10.5 

338  6  4.2 

X  50  X9.0 

xx.o 

262  9  27.1 

-4  27  19.4 

xx.o 

3"  5  2.7 

~o  46  53-5 

XX.O 

344  X3  47  3 

42  20  X5.8 

II.5 

269  6  23.1 

4  7  »8.6 

XX.5 

317  24  56.4 

-0  13  35  I 

IX.5 

350  X7  48.3 

2  48  X9.X 

12.0 

275  56  8.3 

3  44  4  4 

X2.0 

323  39  32  9 

40  19  25.6 

X2.(> 

356  18  46.8 

3  X4  X5.5 

125 

282  38  55.3 

3  18  6.3 

X2  5 

329  49  31 3 

0  51  47.9 

12.5 

2  17  22.5 

3  37  53  4 

130 

289  15  3.6 

2  49  53  2 

13.0 

335  55  31.2 

X  23  12.8 

130 

8  14  14.3 

3  59  2.0 

135 

295  44  59  3 

-2  19  53  0 

135 

34X  58  X2.3 

+1  53  23  2 

13.5 

14  9  59  5 

+4  17  31.5 

14.0 

302  9  12.3 

I  48  32  7 

14.0 

347  58  130 

2  22  3.1 

X4.0 

20  5  13.6 

4  33  X2.9 

145 

308  28  15.2 

I  x6  17.6 

M-5 

353  56  98 

2  48  57.8 

145 

26  0  30.x 

4  45  58.2 

15.0 

314  42  42.3 

0  43  31.5 

X5.0 

359  52  37  1 

3  13  53  5 

X5.0 

3X  56  19  5 

4  55  397 

15-5 

320  53  7.9 

-0  10  36.9 

155 

5  48  6.7 

3  36  37  5 

155 

37  53  9.4 

5  2  X0.8 

16.0 

327  0  5.5 

+0  22  5.2 

x6.o 

"  43  7-3 

+3  56  577 

16.0 

43  51  24.3 

+5  5  25.8 

16.5 

333  4  78 

0  54  M  5 

16.5 

17  38  4.9 

4  M  42.9 

16.5 

49  51  25.5 

5  5  199 

17.0 

339  5  45  3 

X  25  32.0 

X7.0 

23  33  22.0 

4  29  42.6 

X7.0 

55  53  31 0 

5  I  49  8 

175 

345  5  26.3 

I  55  400 

175 

29  29  X7.8 

4  4X  47  4 

17.5 

61  57  55  5 

4  54  53  8 

18.0 

351  3  36  5 

2  24  21.2 

x8.o 

35  26  9.3 

4  50  49.2 

x8.o 

68  4  50.3 

4  44  32.x 

X8.5 

357  0  39  2 

+2  51  19.4 

18.5 

41  24  9.9 

+4  56  410 

18.5 

74  14  23.8 

+4  30  470 

19.0 

2  56  55  0 

3  x6  19.6 

X9.0 

47  23  30  8 

4  59  17  I 

X9.0 

80  26  4X.9 

4  X3  43.1 

195 

8  52  42.0 

3  39  7  4 

195 

53  24  21.2 

4  58  33  5 

195 

86  41  48.x 

3  53  27.7 

20.0 

X4  48  16.1 

3  59  29  6 

20.0 

59  26  48.7 

4  54  28.2 

20.0 

92   59  44  2 

3  30  ixo 

20.5 

20  43  51.1 

4  17  M  4 

20.5 

65  30  59  4 

4  47  0.8 

20.5 

99  20  30.4 

3  4  57 

21.0 

26  39  39.2 

•1-4  32  X0.9 

21.0 

71  36  59  1 

+4  36  13  3 

2X.O 

X05  44  5.8 

+2  35  27.8 

21.5 

32  35  51 4 

4  44  98 

21.5 

77  44  53  4 

4  22  9.7 

21.5 

XX2  10  30.3 

2  4  35  9 

22.0 

38  32  37.8 

4  53  3  4 

22.0 

83  54  48.5 

4  4  56.3 

22.0 

xx8  39  43.0 

X  31  5X.I 

22.5 

44  30  8.4 

4  58  45  3 

22.5 

90  6  5x5 

3  44  41 4 

22.5 

125  XI  44.0 

0  57  37  2 

23.0 

50  28  33.2 

5  I  109 

23.0 

96  21  XX. 2 

3  2x  35.7 

23.0 

131  46  34  3 

40  22  X9.9 

235 

56  28  3.0 

+5  0  17.2 

235 

102  37  57.9 

+2  55  52.0 

23.5 

138  24  16.0 

-«  13  33  0 

24.0 

62  28  49.6 

4  56  2.9 

24.0 

X08  57  24.x 

2  27  45.4 

24.0 

M5  4  52.4 

0  49  32.5 

245 

68  3X  6.5 

4  48  28.5 

245 

XX5  19  44.6 

I  57  32.9 

245 

151  48  27.6 

X  25  84 

1   250 

74  35  8.8 

4  37  36  I 

25.0 

I2X  45  16.I 

I  25  33.5 

25.0 

158  35  6.3 

I  59  49  9 

255 

80  41  14.1 

4  23  29.2 

25.5 

X28  14  X7.2 

0  52  8.4 

255 

X65  24  53.a 

2  33  57 

1   26.0 

86  49  42.3 

+4  6  13.4 

26.0 

134  47  7.8 

40  17  40.7 

26.0 

X72  X7  52.4 

-3  4  24 7 

26.5 

93  0  55.6 

3  45  55  8 

26.5 

141  24  8.3 

-0  X7  24.6 

26.5 

179  X4  6.5 

3  33  16  2 

27.0 

99  15  18.3 

3  22  45.4 

27.0 

148  5  389 

0  52  40.2 

27.0 

x86  13  35.3 

3  59  10  8 

27.5 

105  33  17  0 

2  56  52.7 

27.5 

154  51  58.3 

X  27  37.2 

275 

X93  16  154 

4  21  40.6 

280 

xii  55  X9.4 

2  28  30.8 

28.0 

161  43  22.5 

2  X  44.6 

28.0 

200  21  59.2 

4  40  20.1 

28.5 

118  2x  54.3 

I  57  547 

28.5 

168  40  3.4 

2  34  30.0 

28.5 

207  30  33.6 

4  54  46.6 

29.0 

124  53  307 

-M  25  22.x 

29.0 

175  42  6.7 

-3  5  198 

29.0 

214  41  39.7 

-5  4  4x3 

295 

131  30  36.6 

0  51  X3.3 

295 

182  49  3x0 

3  33  399 

295 

221  54  52.3 

5  9  49  8 

30.0 

138  13  37-5 

+0  15  52.0 

300 

X90  2  5.9 

3  58  563 

30.0 

229   9  40.1 

5  xo  31 

305 

145  2  55.2 

-0  20  X5.O 

305 

197  X9  30.7 

4  20  36.4 

305 

236  25  25.9 

5  5  x8.2 

310 

151  58  46.1 

0  56  37.6 

31.0 

204  41  14.0 

4  38  10.2 

3X.0 

243  41  27.4 

4  55  38  6 

315 

159  I  194 

-I  32  419 

315 

212  6  32.8 

,  -_4  5i_i_i9 

315 

250  56  58.6 

-4  41  X4.0 
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MOON'S  EQUATOR,  1896. 


GREENWICH  MEAN  TIME. 

Date. 

THE  MOON'S  EQUATOR. 

a 

• 

A 

Q' 

Inclination 

AscendiiiK  Node  on 

Ascending  Node 

Mean 

Mean 

Motion  of 

to  the 

Earth's  Equator 

on  Earth's 

Longitude 

Solar 

Barth'a  Equator. 

to  Ascentliug 

Equator. 

of  the 

Days. 

Node  on  Ecliptic 

Moon. 

( 

• 

•         * 

• 

• 

[ 
• 

Jan. 

X 

22      6.3 

155      2.8 

I  34-1 

112   54.2 

O.I 

I      19.06 

II 

22      6.6 

154    29.3 

I  36.0 

244  40.0 

0.2 

2    38.12 

21 

22      7.0 

153  55-7 

I  38.0 

16    25.9 

0.3 

3  57- «8 

» 

31 

22      7.3 

153  22.2 

I  39.9 

148    II.7 

0.4 

5   16.23 

Feb. 

TO 

22      7.7 

152  48.6 

I  41.9 

279  57-5 

0-5 
0.6 

6  3529 

7  54.35 

20 

22      8.1 

152  150 

I  43-9 

51  43-4 

0.7 

9  13.41 

March 

I 

22      8.5 

151  41-5 

I  45.8 

183  29.2 

0.8 

10  32.47 

II 

22      8.9 

151     8.0 

I  47.7 

315  I5-0 

0.9 

11   5i«53 

21 

22      9.4 

150  34.4 

I  49.6 

87   .0.9 

31 

22      9.8 

150    09 

I  51-5 

218  46.7 

I.O 

2.0 

13   10.58 
26  21.17 

April 

lO 
20 

30 

22    lO.I 
22    10.5 
22    10.9 

149  27.4 
148  53.9 
148  20.5 

I  53-4 
I  55-2 
I  57.1 

350  32.5 
122  18.4 

254    4-2 

3.0 

4.0 

5-0 

39  31-75 

52  42.33      ' 
65  52.92 

May 

10 

22    II. 3 

147  47.0 

I  58.9 

25  50- 1 

6.0 

79     350 

20 

22    II.7 

147  13.6 

2    0.8 

157  35-9 

7.0 
8.0 

92   14.09 
X05  24.67 

30 

22    12.2 

146  40.1 

2    2.6 

289  21.7 

9.0 

"8  35.25 

June 

9 
19 

22    12.7 
22    13.2 

146    6.7 
145  33-3 

2    4.4 
2    6.2 

61     7.6 
192  53-4 

1 0.0 

131  45.84 

Honra. 

A 

29 

22    13.7 

144  59.8 

2    8.0 

324  39-2 

I 

0  32.94 

July 

9 

22    14.2 

144  26.4 

2    9.8 

96  25.1 

2 
3 

1     5.88 
X  38,82 

19 

22    14.6 

143  530 

2  11.5 

228  10.9 

4 

2  11.76 

29 

22    I5.I 

143  19.6 

2  13.2 

359  56.7 

5 

2  44.70 

Aug. 

8 

22    15.6 

142  46.3 

2  149 

131  42.6 

6 

3  «7-65 
3  50.59 

4  23.53    ; 

18 

22    16.I 

142  12.9 

2  16.6 

263  28.4 

7 
8 

28 

22    16.6 

141  39.6 

2  18.3 

35  143 

^ 

9 

4  56.47     ' 

Sept. 

7 

22    I7.I 

141     6.2 

2  20.1 

167     0.1 

10 

5  29.4X 

17 

22    17.6 

140  32.9 

2  21.8 

298  45.9 

II 
12 

6     2.35     1 

6  35.29 

7  8.23 

27 

22    18.2 

139  59.6 

2  23.4 

70  318 

Oct. 

7 

22    18.7 

139  26.3 

2  25.1 

202  17.6 

17 

22    19.3 

I3«  530 

2  26.7 

334     3-4 

^3 

14 

7  41.17 

27 

22    19.8 

138  19.7 

2  28.4 

105  49-3 

15 

8  14.11 

Nov. 

6 

22    20.3 

137  46.5 

2  30.0 

237  35-1 

16 

8  47.06 

16 

22    20.9 

137  133 

2  31.5 

9  20.9 

17 

9  20.00 

26 

22    21.4 

136  40.1 

2  331 

141     6.8 

18 

9  52.94     ' 

Dec. 

6 

22    22.0 

136    6.9 

2  34-6 

272  52.6 

19 
20 

10  25.88 
xo  58.82 

16 

22    22.5 

135  33.7 

2  36.2 

44  38.5 

21 

XX  31.76 

26 

22    23.1 

135    0.5 

2  37-7 

176  24.3 

22 

X2     4.70 

1 

36 

22    23.7 

134  27.3 

2  39-2 

308  10. 1 

23 

X2    37.64 

MOON'S  LIBRATION. 
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TABLE  FOR  THE  LIBRATION  OF  THE  MOON. 

• 

Argument,  (ft— A.)  or  (Q^A.— x8oO). 

• 

AX 

I 

a 

B 

Q-A 

AX 

I 
a 

B 

• 

•     $ 

• 

• 

t 

• 

• 

o 

0.0 

39 

0    ao 

x8o 

46 

a6 

56 

X    39 

X34 

I 

0.0 

39 

0    X.6 

179 

47 

a6 

57 

X    4^9 

X33 

2 

0.0 

39 

0    3.1 

178 

48 

a6 

58 

X    6.0 

132 

3 

0.1 

39 

0    4.7 

X77 

49 

a6 

59 

I    7.0 

13X 

4 

0.1 

39 

0    6.2 

X76 

50 

a6 

60 

X    8.0 

X30 

5 

0.1 

39 

0    7.7 

X75 

51 

a6 

62 

X    9.0 

X29 

6 

0.2 

39 

0    93 

X74 

52 

a6 

63 

X  zao 

128 

7 

0.2 

39 

0  10.8 

X73 

53 

0^5 

«4 

I  10.9 

X27 

8 

0.2 

39 

0  X2.4 

Z72 

54 

0^5 

66 

X  XZ.8 

X26 

9 

0.2 

39 

0  13.9 

X71 

55 

0.5 

67 

I  X2.7 

X25 

lO 

0.2 

39 

0  X5.4 

Z70 

56 

as 

69 

I  X3.6 

X24 

II 

0.3 

39 

0  16.9 

X69 

57 

0.5 

7x 

X  14^5 

X23 

12 

0.3 

40 

0  18.5 

z68 

58 

0.5 

73 

X  X5.3 

X22 

13 

0.3 

40 

0  20.0 

X67 

59 

0.5 

75 

X  16.X 

X2I 

M 

03 

40 

0  2Z.5 

z66 

60 

0^5 

77 

X  X6.9 

X20 

15 

0.3 

40 

0  23.0 

X65 

6x 

0^5 

80 

X  Z7.6 

XX9 

i6 

0.3 

40 

024.5 

X64 

62 

^5 

83 

X   X8.4 

xx8 

17 

03 

40 

0  26.0 

X63 

63 

0.5 

86 

X  19.  X 

XX7 

i8 

03 

4» 

0  27.4 

X62 

64 

0.5 

89 

X  19.8 

xx6 

19 

04 

41 

0  28.9 

x6i 

65 

0.4 

92 

X  20.4 

XX5 

20 

0.4 

41 

0  30.4 

z6o 

66 

0.4 

95 

X   2X.X 

XX4 

21 

0^4 

41 

0  3X.8 

X59 

67 

0.4 

99 

z  ax.7 

XX3 

22 

04 

42 

0  33.2 

158 

68 

0.4 

X03 

X  22.3 

XX2 

23 

04 

42 

0  34  7 

157 

69 

0.4 

108 

I  22.9 

XXX 

24 

04 

42 

0  36.1 

156 

70 

0.4 

1X3 

X  23.4 

XXO 

25 

0.4 

43 

0  37.5 

155 

71 

0.4 

"9 

X  23.9 

X09 

26 

0^5 

43 

0  38.9 

X54 

72 

0^4 

X25 

I  84.4 

ZO8 

27 

05 

43 

0  40.3 

153 

73 

0.4 

X32 

X  24.9 

XO7 

28 

05 

44 

0  41.7 

152 

74 

0.3 

MX 

X  25.3 

ZO6 

29 

0.5 

44 

0  43.1 

151 

75 

0^3 

150 

I  2S7 

ZO5 

30 

0^5 

45 

0  44-4 

150 

76 

• 

0.3 

160 

X  a6.z 

XO4 

31 

0.5 

45 

0  45  7 

M9 

77 

0.3 

x/a 

xa6.5 

XO3 

32 

0^5 

46 

0  47.0 

X48 

78 

0.2 

x86 

X  26.8 

X02 

33 

0^5 

46 

048.4 

147 

79 

a2 

202 

X  27.1 

XOX 

34 

0^5 

47 

0  49.7 

146 

80 

a2 

222 

X  27.4 

xoo 

35 

0^5 

47 

0  51.0 

M5 

81 

0i2 

247 

X  27.7 

99 

36 

0.5 

^ 

0  52.2 

144 

82 

a2 

278 

X  27.9 

98 

37 

0^5 

48 

0  53  4 

X43 

83 

ai 

318 

z  28.1 

97 

38 

a6 

49 

0  54  7 

Z42 

84 

0.1 

370 

Z28.3 

96 

39 

a6 

50 

0  55  9 

141 

85 

0.1 

440 

z  28.5 

95 

40 

a6 

50 

0  57.1 

140 

86 

ax 

555 

z  28.6 

94 

4X 

a6 

51 

0  58.3 

139 

87 

ax 

740 

z  28.7 

93 

42 

0.6 

52 

0  59  4 

138 

88 

ao 

IZIO 

z  28.7 

92 

43 

0.6 

53 

X    0.6 

137 

89 

0.0 

2220 

z  28.8 

9X 

44 

0.6 

54 

I    X.7 

136 

90 

ao 

00 

z  28.8 

90 

45 

0.6 

55 

z    2.8 

X35 

AX 

B 

Q-A 

AX 

2^ 

a 

B 

Q-a 

A  X  has  the  sign  of  tan  (  X 

•Q) 

0  has  the  sign  of  cos  ( Q 

t-M 

B  has  the  sign  of  sin  ( £ 

l-X) 
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OBLIQUITY,  PRECESSION,  ETC.,  1896. 


«/ 

1 

FOR  GREENWICH  MEAN  NOON. 

i 

Date. 

Apparent  Obliquity 

of  the 

Ecliptic. 

Equation  of  Equinoxes. 

Precesssion 

of 
Equinoxes 

in 

The  Sun*s 

Mean  Longitude 
of  Moon's 
Ascending 

(Hanskn.) 

In  Longitude. 

InR.A. 

Longitude. 

Aberration. 

Hon  Par. 

Node. 

Jan.         I 

e           f          M 
23     27     17.81 

+       7.21 

8 
+  0.441 

N 
0.00 

n 
-  20.79 

•* 
9.00 

• 
336   29.6 

II 

17.87 

7.74 

0.473 

1.38 

20.79 

9.00 

335  57.8 

21 

17.96 

8.15 

0.498 

2.75 

20.77 

8.99 

335  26.1 

31 

18.10 

8.42 

0.516 

4.13 

20.75 

8.98 

334  54-3 

Feb.      lo 

18.25 

8.55 

0.523 

5.50 

20.71 

8.96 

334  22.5 

20 

23     27     18.38 

+       8.53 

+  0.522 

6.88 

-  20.67 

8.94 

333  50.7 

March     I 

18.46 

8.37 

0.512 

8.26 

20.62 

8.92 

333  19.0 

II 

18.50 

8.13 

0.497 

9.63 

20.57 

8.90 

332  47-2 

21 

18.47 

7.84 

0.480 

II.OI 

20.51 

8.88 

332  15.4 

31 

18.38 

7.56 

0.462 

12.38 

20.45 

8.85 

331  43-7 

April     lO 

23     27     18.22 

+       7.35 

+  0.450 

13.76 

-  20.39 

8.82 

331  ".9 

20 

18.02 

7.22 

0.442 

15-14 

20.33 

8.80 

330  40.1 

30 

17.80 

7.23 

0.442 

16.51 

20.28 

8.78 

330     8.3 

May      10 

17.56 

7.38 

0.451 

17.89 

20.23 

8.76 

329  36.6  , 

20 

17.35 

7.65 

0.468 

19.26 

20.19 

8.74 

329     4.8 

30 

23     27     17.15 

+       8.05 

+  0.492 

20.64 

-  20.16 

8.72 

328  33.0  ' 

June       9 

17.01 

8.54 

0.522 

22.02 

20.13 

8.71 

328     1.2 

19 

16.91 

9.07 

0.555 

23.39 

20.12 

8.71 

327  29.5 

29 

16.88 

9.61 

0.588 

24.77 

20.11 

8.70 

326  57.7 

July        9 

16.90 

10.10 

0.618 

26.14 

20.11 

8.70 

326  25.9  [ 

19 

23     27     16.95 

+   10.53 

+  0.644 

27.52 

-20.12 

8.71 

325  54.2 

29 

17.04 

10.83 

0.662 

28.90 

20.14 

8.72 

325  22.4  1 

Aug.        8 

17.17 

II.OI 

0.673 

30.27 

20.17 

8.73 

324  50.6 

18 

17.29 

11.06 

0.676 

31.65 

20.21 

8.75 

324  18.8 

28 

17.39 

10.97 

0.671 

33.02 

20.25 

8.77 

323  47.1 

Sept.       7 

23     27     17.44 

+ 10.77 

+  0.659 

3440 

-  20.30 

8.79 

323  15.3  . 

17 

17.44 

10.51 

0.642 

35.78 

20.36 

8.81 

322  43.5 

27 

17.37 

10.21 

0.624 

37.15 

20.41 

8.83 

322  1 1.7 

Oct.        7 

17.23 

9-94 

0.608 

38.53 

20.47 

8.86 

321  40.0 

17 

17.05 

9.72 

0.594 

39.90 

20.53 

8.89 

321     8.2 

27 

23     27     16.83 

+   9.61 

+  0.588 

41.28 

-  20.59 

8.91 

320  36.4 

Nov.       6 

16.58 

9.66 

0.591 

42.66 

20.64 

8.93 

320     4.7 

16 

16.33 

9.86 

0.603 

4403 

20.69 

8.95 

319  32.9 

26 

16. 1  I 

10.21 

0.624 

45-41 

20.73 

8.97 

319     I.I 

Dec.        6 

15.91 

10.65- 

0.651 

46.78 

20.76 

8.98 

318  29.3 

16 

23  27  15-79 

+  II. 18 

+  0.684 

48.16 

-  20.78 

8.99 

317  57.6 

26 

15.72 

"•75 

0.719 

49-54 

20.79 

9.00 

317  25.8 

36 

23  27  15.72 

+  12.28 

+  0.751 

50.91 

-  20.79 

9.00 

316  54.0 

Mean  O 

bliquity,  1896.0.         23°  27'  9".8 

9     (Hansen] 

■ 

1          Mean  O 

bliquity,  1896.0,         23-^  27'  9". 6 

2    (Peters). 

Daily  Modon 

1 

,          Precessi 

on  for  1896 . 

■          »         «          • 

.      50".  26: 

29         log  1.5 

'0125 

ofU 

Precessi 
1          Precessi 

on  in  a  Solar  Day 

on  in  a  Sidereal  Day   .... 

•         •         •         • 

.      o".i3: 

o".i3i 

^3        log  91 

^0           lofiT  0. 1 

3777 
3658 

M685 

-3'.  177 

1          Sun's  M 

ean  Equatorial  Horizontal  Paral 

•         •         •         • 

lax   .     .     . 

•                  J/ 
8".84 

8           log  o.( 

1 
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FORMULA  FOR  STAR-REDUOTIONS,  1896. 


FORMULA  FOR  THE  REDUCTION  OF  THE  POSITIONS  OF  THE  FIXED  STARS,  USING 
THE  NOTATION  OF  BESSEL.  AND  THE  CONSTANTS  OF  PETERS  AND  STRUVE. 

NOTATION, 

T,  the  time,  reckoned  in  units  of  one  year,  from  the  beginning  of  the  Besselian  fictitiona  yaar,  (1895, 
December  31*.  133  =  1896,  January  o'*.i33,  Washington  mean  time), 
^ot  ^oi  the  star's  mean  right  ascension  and  declination  at  the  beginning  of  the  fictitioos  yetf« 
1,    6,  the  star's  apparent  right  ascension  and  declination  at  the  time  r, 
H\  the  annual  proper  motion  in  right  ascension  and  declination, 
0,  the  sun's  true  longitude, 
Q,  the  longitude  of  the  moon's  ascending  node, 
a,  t^e  obliquity  of  the  ecliptic, 
r,  the  longitude  of  the  sun's  perigee, 
F',  the  longitude  of  the  moon's  perigeo- 
<( ,  the  moon's  mean  longitude 

BESSELIAN  STAR-NUMBER 


ilar  — 0.34249  sin  Q 
-}-  0.00410  sin  2  Q 
~  0.02521  sin  2  0 
-f-  0.00293  sin  (0  -|-  82*^  4') 
-(-  0.00025  sin  (2  0  ^  Q) 
^  0.00405  sin  2  ([ 
+  0.00x35  sin  (([  —  r*) 

^sa^  9.3239  cos  ^ 
-f-  0.0895  cos  2  ^ 
*  0.5506  cos  2  0 

—  0.0092  cos  (0  -f-  281°  3') 

—  0.0886  cos  2  <( 

4* 


—  o.oooix  sin  (3  0  —  I^ 

—  0.00005  sin  2  (0  —  Q) 
+  o.oooio  sin  2  (0  —  r') 
+  0.00009  sin  (2  r*  —  Q) 
+  0.00005  cos  T* 

-f- 0.00004  sin  2  r* 

—  0.0027  cos  (3  0  —  r) 
+  0.0067  cos  (2  0  —  ft) 
+  0.0024  cos  (2  V  —  Q) 

—  0.0023  sin  V 
-f-  0.0008  cot  a  r* 


Cbs  *  2a445z  cos  u  co8  0 

Z>s3  ~  20.4451  sin  0 

i?a  —   0.0461  sin  Q  -f-  o".ooi4  sin  2  ft  —  0^.0033  sin  .2  0 

Bbssbl's  Star-Constants. 
a  es  3". 07263  -f  I".  33683  sin  Oo  tan  do  =  precession  in  right  ascensioo 
d^-ff  cos  Oq  tan  S^ 
€  ss-^  COS  oq  sec  d« 
^BE3|J^sin  Oosec  d« 

0'  es  20^.0525  cos  Oo  :=  precession  in  declination 

^  C3  —  sin  Oo 

r*  BE3  tan  u  cos  do  —  sin  Oo  sin  ^ 

4^  tss  cos  Oo  sin  d« 

Reduction  to  Apparent  Position, 
a  —  Oo  +  T/i  +Aa  '\-Bb  -^Cc  +Dd  +A^ 
6^6.^rii*  +  Aa'  +  Bb'  ■\-Ce'  -{-Dte 

INDEPENDENT  STAR-NUMBERS. 
/«=  46".o894  A-{'E{m  arc)  =  3-.07263  A-^-i^E        (in  time) 

fOCMG=i20'\o$2SA  A  COS  If  ssD 

Reduction  to  Apparent  Position, 
oca  a«-|-/-f  T/i  +  tV^ sin  (^  +  «o)  tan  do  +  ^  A  sin  (^-f  Oo)  sec  do    (in  time) 
d  =  d;4-^^'+^co8((7  +  ao)  +  ^cos(iV+ao)sin  do-fi  cosdo  (in  arc) 

NoTBS.— (<)  '^^  independent  star-numbers  are  more  convenient,  when  only  one  or  two  apparent 
positions  of  a  star  are  required,  or  when  Bbssbl's  star-constants  are  not  known  with 
sufficient  accuracy.     Otherwise,  the  Besselian  star-numbers  are  more  convenient. 
(2)  In  using  the  star-constants  of  the  British  Association  Cataiopif,  a,  b,  r,  </,  a\  ^,  r*,  4^, 
must  be  changed  to  c,  d,  a,  b,  — r',  — ^,  —a',  -■^*,  respectively. 


(in  time) 
(in  arc) 
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FOR  WASHINGTON 

MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

LogX. 

Loc  3. 

LogC 

LogZ7. 

Solar  Day. 
(Sid.  Hoar.) 

Log  A. 

Log  B. 

LogC. 

Log  A 

Jan. 

o 

+9.X608 

-0.8923 

-0.5274 

+1.3035 

Feb.       15 

+9.4761 

-0.9319 

-1.1971 

+  1.0458 

X 

9.X762 

0.8943 

0.5677 

1.3020 

16 

9.4768 

0.9325 

X.2019 

10339 

a 

9.1892 

0.8968 

0.6044 

1.3004 

17 

9.4779 

0.9322 

X.2066 

X.0214 

3 

9.1995 

0.8992 

0.6382 

1.2987 

b       18 

9-4799 

0.9312 

X.2XXX 

X.0084 

}^ 

4 

9.2075 

0.90x2 

0.6693 

1.2968 

(10.0)  19 

9.4829 

0.9298 

1.2154 

0.9948 

(T.0) 

5 

+9.2x40 

-0.9024 

-0.6983 

+1.2947 

20 

+9-4872 

-0.9285 

-X.2195 

+0.9806 

6 

9.220X 

0.9027 

0.7254 

1.2924 

21 

9-4925 

0.9277 

1.2235 

0.9658 

7 

9.2265 

0.9020 

0.7505 

X.2900 

22 

9.4984 

a  9276 

X.2273 

0.9504 

8 

9.2342 

0.9006 

0.7745 

1.2875 

23 

95043 

0.9285 

X.2309 

0.9343 

9 

9.2434 

0.8989 

0.7969 

1.2848 

24 

9-5098 

0.9303 

1.2343 

0.9175 

xo 

49.2545 

-0.8974 

-o.8t8x 

+X.2820 

25 

+9.5144 

-0.9326 

-X.2376 

+0.8999 

XX 

9.2667 

0.8963 

0.8383 

I.2791 

26 

9.5181 

0.9351 

1.2407 

0.88x4 

X2 

9.2794 

0.8962 

0.8575 

1.2760 

27 

9.5206 

0.9375 

X.2436 

0.86x9 

X3 

9.2917 

0.8971 

0.8757 

X.2727 

28 

9.5223 

0.9392 

1.2464 

0.84x4 

M 

9.3029 

0.8989 

0.8930 

X.2692 

29 

9.5234 

0.940X 

X.249X 

0.8x98 

15 

+9.3122 

-0.9015 

-0.9094 

+X.2656 

Mar.        X 

+9.5245 

-0.940X 

-X.25X7 

•+0.7968 

i6 

9.3195 

0.9044 

0.9248 

I.2618 

a 

9.5260 

0.9392 

1.2542 

0.7725 

17 

93249 

0.9070 

0.9397 

1.2579 

3 

9.5282 

0.9377 

1.2565 

0.7465 

x8 

9.3287 

O.909X 

0.9541 

X.2538 

4 

9.5315 

0.9360 

1.2586 

0.7189 

ll 

19 

9.3316 

0.9104 

0.9680 

1.2495 

h        5 

9.5357 

0.9345 

X.2605 

0.6892 

(8.0) 

20 

+9.3344 

-0.9107 

-0.9813 

+1.2450 

(11.0)    6 

+9.5405 

-09335 

-1.2621 

+0.6572 

2X 

9.3380 

O.9101 

0.994X 

1.2403 

7 

9.5456 

0.9334 

1.2637 

0.6225 

22 

9.3428 

0.9089 

X.0064 

1.2355 

8 

9.5504 

0.9342 

X.2652 

0.5847 

23 

9.3492 

0.9075 

X.0182 

X.2305 

9 

9.5546 

0.9358 

X.2666 

0.5432 

24 

93571 

a9o64 

1.0295 

X.2252 

xo 

9.5578 

0.9378 

X.2679 

0.4972 

as 

+9.366X 

-0.9059 

-1.0403 

+1.2197 

XX 

+9.5599 

-09399 

-1.2690 

+0.4456 

26 

9.3757 

0.9064 

X.0507 

X.2140 

12 

9.5611 

0.9417 

X.2700 

0.3870 

27 

9.3850 

0.9079 

X.0607 

X.2081 

13 

9.5614 

0.9428 

X.2709 

0.3190 

28 

9.3935 

0.9102 

1.0704 

X.2020 

14 

9.5614 

0.9429 

X.2716 

0.2383 

29 

9.4006 

0.9130 

X.0798 

1.1957 

15 

9.5616 

0.9422 

1.2721 

0.1390 

30 

+9.4062 

-0.9x60 

-X.0888 

+1.X892 

16 

+9.5623 

-0.9406 

—1.2726 

+0.0099 

3X 

9.4104 

0.9x86 

X.0975 

X.1824 

17 

9.5640 

0.9385 

X.2730 

9.8247 

Feb. 

X 

9.4135 

0.9206 

X.1059 

1.1754 

x8 

9.5667 

0.9364 

X.2732 

+9.4968 

2 

9.4162 

0.92x6 

X.I  140 

1.1681 

19 

9.5704 

0.9346 

X.2732 

-8.5783 

ll 

3 

9.4189 

0.9217 

X.X219 

X.1606 

20 

9.5747 

0.9335 

1.2731 

95956 

(9.0) 

4 

+9.4223 

-0.92x0 

— X.1296 

+X.1528 

(12.0)  21 

+9.5792 

-0.9332 

-1.2728 

-9.8740 

5 

9.4268 

a9i98 

X.1370 

1.1447 

22 

9.5837 

0.9339 

1.2724 

0.0421 

6 

9.4324 

0.9185 

1.144X 

1.1363 

23 

9.5876 

0.9352 

1.2719 

0.1626 

7 

94390 

0.9177 

X.X509 

1.1276 

24 

9.5906 

0.9368 

1.2713 

0.2577 

8 

9.4462 

0.9175 

1.1575 

X.X186 

25 

9.5927 

0.9384 

X.2706 

0.3338 

9 

+9.4535 

-0.9x83 

-X.1638 

+1.1093 

26 

+9.5941 

-0.9395 

-X.2698 

-0.3992 

xo 

9.4602 

0.9200 

X.1698 

1,0997 

27 

9.5949 

0.9398 

X.268S 

0.4558 

XX 

9.4659 

0.9225 

X.X756 

1.0897 

28 

9.5956 

0.9392 

X.2676 

0.5059 

X2 

9.4703 

0.9253 

X.1813 

1.0793 

29 

9.5967 

0.9377 

X.2664 

0.5505 

13 

9.4733 

0.9281 

X.1868 

1.0685 

30         95983 

0.9355 

1.2651 

0.5909 

14  1   +9-4751 

-0.9304 

-1. 1921 

+1.0573 

31  1    +9.6007 

-0.9329 

— X.2636 

-0.6277 

15     +9-4761 

-0.9319 
E  =  +  o"j 

-1.1971 

+1.0458 

Apr.         1 

+9.603^ 

•  -0.9304 

-1.2620 

-0.66x5 

1 

QI. 

:  B  +  cTxn, 

1 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

Log  i4. 

Log  B. 

Log  C. 

Log/?. 

Solar  Day. 
(Sid.  Hour.) 

Log  A. 

Log  B. 

LogC 

LogZ>. 

Apr.    I 

+96039 

-0.9304 

—1.2620 

—0.6615 

May   17 

+9.7262 

-0.8825 

—1.0009 

-1.2377 

2 

9.6079 

0.9283 

1.2602 

0.6927 

18 

9.7292 

0.8836 

0.9891 

1.2422 

3 

9.6123 

0.9270 

1.2583 

0.7217 

19 

9-73M 

0.8845 

0.9768 

1.2465 

h    4 

9.6166 

0.9266 

1.2562 

0.7487 

h   20 

9.7333 

0.8848 

0.9640 

1.2507 

(13.0)  5 

9.6204 

0.9271 

1.2540 

0.7740 

(16.0)  21 

9.7348 

0.8842 

0.9507 

1.2548 

6 

+9.6236 

—0.9282 

-1.2517 

-0.7978 

22 

+9.7363 

-0.8826 

-0.9369 

-1.2587 

7 

9.6258 

0.9295 

1.2492 

0.8202 

23 

9.7382 

0.8800 

0.9226 

1.2624 

8 

9.6272 

0.9305 

1.2466 

0.8414 

24 

9.7406 

0.8768 

0.9077 

1.2659 

9 

9.6278 

0.9310 

1.2438 

0.8614 

25 

9.7436 

0.8735 

0.8923 

1.2693 

lO 

9.6281 

0.9307 

1.2409 

0.8805 

26 

9-747* 

0.8703 

0.8763 

1.2726 

II 

+9.6284 

-0.9293 

-1.2379 

-0.8987 

27 

+9-75" 

-0.8680 

-0.8594 

-1.2758 

12 

9.6291 

0.9271 

1-2347 

0.9160 

28 

9-7554 

0.8666 

0.8416 

1.2788 

13 

9-6305 

0.9243 

1.2314 

0.9325 

29 

9.7594 

0.8663 

0.8228 

I.2816 

M 

9.6329 

0.9212 

1.2279 

0.9482 

30 

9.7631 

0.8670 

0.8030 

I.2841 

15 

9.6361 

0.9184 

1.2242 

0.9632 

31 

9.7661 

0.8683 

0.7823 

1.2865 

i6 

+9.6399 

—0.9162 

-1.2203 

-0.9776 

June    I 

+9.7685 

-0.8698 

-0.7604 

-1.2889 

17 

9-6442 

0.9148 

1.2163 

0.9914 

2 

9.7702 

0.8709 

0.7372 

I.2912 

i8 

9.6485 

0.9144 

1.2122 

1.0047 

3 

9.7716 

0.8712 

0.7127 

1.2934 

n   19 

96523 

0.9148 

1.2080 

1.0175 

h    4 

9.7727 

0.8706 

0.6865 

1.2955 

(14.0)  20 

9.6556 

0.9158 

1.2036 

1.0297 

(17.0)  5 

9-7739 

0.8669 

0.6585 

1.2974 

21 

+9.6581 

-0.9168 

-1.1990 

— 1.0414 

6 

+9.7755 

-0.8664 

-0.6285 

-I.299X 

22 

9.6599 

0.9175 

1.1942 

1.0527 

7 

9.7776 

0.8633 

0.5963 

1.3007 

23 

9.6612 

0.9175 

1. 1892 

1.0636 

8 

9-7804 

0.8603 

0.561 1 

1.3022 

24 

9.6623 

0.9164 

1. 1840 

1.0742 

9 

9.7839 

0.8577 

0.5228 

1.3036 

25 

9-6635 

0.9145 

1.1786 

1.0844 

10 

9.7877 

0.8560 

0.4806 

X.3049 

26 

+9-6652 

-0.91 17 

-1.1731 

-I-0943 

11 

+9.7916 

-0.8555 

-0.4337 

—1.3060 

27 

9.6676 

0.9085 

1. 1674 

1.1038 

12 

9-7954 

0.8560 

0.3812 

1.3070 

28 

9.6707 

0.9052 

1. 1615 

1.1129 

13 

9.7989 

0.8574 

0.3222 

X-3079 

29 

9-6745 

0.9022 

1-1553 

1. 1217 

14 

9.8017 

0.8593 

0.2515 

X.3086 

30 

9.6787 

0.9000 

1.1489 

1.1301 

15 

9.8040 

0.8612 

0.1690 

1.3092 

May    I 

+9.6831 

-0.8988 

-1.1423 

-1.1382 

16 

+9.8060 

-0.8625 

-0.0647 

-1.3097 

2 

9.6871 

0.8985 

11355 

1.1461 

17 

9.8076 

0.8630 

9.9280 

I.3101 

3 

9.6906 

0.8990 

1.1285 

1.1538 

18 

9.8091 

0.8625 

9.7297 

I.3104 

4 

9-6934 

0.8999 

1.1213 

I. 1613 

h   19 

9.8108 

0.8609 

-9.3507 

I.3106 

5 
h 

96954 

0.9008 

1. 1 138 

1.1685 

(18.0)  20 

9.8129 

0.8586 

+^.9284 

I.3106 

(16.0)  6 

49.6968 

-0.9013 

— 1.1061 

-1.1754 

21 

-^9.8I55 

-0.8559 

+9-6014 

-I.3105 

7 

9.6976 

0.9009 

1.0981 

1.1821 

22 

9.8185 

0.8534 

9.8522 

1.3103 

8 

9.6985 

0.8994 

1.0898 

1. 1886 

23 

9.8220 

0.8516 

O.0101 

1.3100 

9 

9.6995 

0.8971 

1.0812 

1.1949 

24 

9.8257 

0.8507 

0.1254 

1.3095 

10 

9.701 1 

0.8940 

1.0723 

1.2009 

25 

9-8294 

0.8510 

0.2164 

1.3089 

II 

-^9-7035 

—0.8905 

—1.0631 

-1.2067 

26 

+9-8327 

-0.8524 

+0.2915 

— X.3082 

12 

9.7066 

0.8871 

1.0536 

1.2123 

27 

9.8356 

0.8545 

0.3554 

1.3074 

13 

97103 

0.8843 

1.0437 

1.2177 

28 

98379 

0.8570 

0.4110 

1.3065 

14 

9-7144 

0.8824 

x-0335 

1.2230 

29 

9.8396 

0.8592 

0.4601 

1.3054 

'5 

9.7187 

0.8816 

1.0230 

1. 2281 

30 

9-8409 

0.8608 

0.5042 

1.304a 

16 

+9.7227 

-0.8817 

—1.0122 

-1.2330 

July    I 

+9.8419 

-0.8615 

+0.5440 

-1.3029 

J7i 

+9.72O2 

-0.8825 

—1.0009 

-1.2377 

2 

+9.8430 

-O.8O10 

+0.5804 

-X.3015 

E«-f 

•  o**.oa. 
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FOR  WASHINGTON 

M^AN  MIDNIGHT. 

1 

1 

Solar  Day. 
(Sid.  Hour.) 

Lor  a. 

I^g  B, 

LogC. 

Log  A 

Solar  Day. 
(Sid.  Hoar.) 

Log  A. 

Log  B. 

Log  C. 

+I.1853 

1 
Log/?. 

July    I 

+9.8419 

-0.861 5 

•fo.5440 

-1.3029 

Aug.   16 

+99259 

-0.8806 

-X.0721 

2 

9.8430 

0.8610 

0.5804 

1.30x5 

17 

9.9282 

0.8801 

X.X903 

I.0615 

3 

9,8443 

0.8596 

0.6140 

1.2999 

18 

9-9305 

0.8805 

I.1951 

1.0505 

h    4 

9.8458 

0.8576 

0.6450 

X.2982 

h   19 

9.9327 

0.8821 

1. 1997 

1.0390  ' 

(19.0)  5 

9.8480 

0.8554 

0.6737 

X.2964 

(22.0)  20 

9.9347 

0.8842 

1.2042 

1.0272  1 

f, 

+9.8507 

-0.8536 

+0.7007 

-X.2944 

2X 

+9.9362 

-0.8870 

.fX.2086 

—1. 0150 

7 

9.8538 

0.8525 

07259  . 

X.2923 

22 

9-9373 

0.8899 

I.2129 

1.0024 

8 

9.8570 

0.8525 

0.7496 

X.290X 

23 

9.9379 

0.8923 

1.2170 

0.9893 

9 

98603 

0.8536 

0.77x9 

X.2878 

24 

9.9382 

0.8940 

1. 2210 

0.9757 

lo 

9.8632 

0.8558 

0.7931 

1.2853 

25 

9.9384 

0.8946 

X.2248 

0.9614 

1 

XI 

+9.8658 

-0.8585 

+0.8132 

-X.2827 

26 

+9.9386 
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0.9095 

x6 
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0.2392 

18.15 

1. 210 

312  II 
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3.51 

0.5454  1 

25 

0.4007 

25.56 

1.704 

326  5 

2144.3 

202  47 

X3  3X.X 

X.1268 

X.3046 

3.39 

0.5299  , 

26 

0.4034 

25.76 

X.7X7 

32629 

21  45.9 

20153 

X3  27.5 

X.X283 

X.3050 

3.27 

0.5138 

•7 

0.4062 

+26.OX 

+1.734 

326  52 

21  47.5 

20059 

X3  23.9 

+X.X305 

+X.3054 

-315 

-0.4968 

28 

0.4089 

26.26 

X.75X 

327  13 

2X  48.9 

200  5 

X3  20.3 

X.X330 

X.3058 

3.02 

0.4789 

29 

0.4117 

26.5X 

1-767 

327  28 

2X  49.9 

199  IX 

X3  X6.7 

X.1357 

X.3062 

2.89 

0.4661 

30 

0.4144 

26.73 

Z.782 

32739 

2X  50.6 

198x7 

X3  X3.X 

X.X386 

X.3066 

2.76 

0.4404 

31 

0,4x71 

26.92 

X.795 

32745 

ax  5X.0 

19723 

X3  9.5 

X.X4XX 

X.3070 

9.63 

0.4197 

June 

X 

0.4x99 

4-27.07 

+X.805 

32748 

2X  5X.2 

X9630 

X3  6.0 

+X.1432 

+X.3073 

-2.50 

-0.3979 

2 

0.4226 

27.  X7 

X.811 

32750 

21  5x3 

19536 

X3  2.4 

X.X448 

X.3077 

2.37 

0.3747 

1 

3 

0.4254 

27.26 

X.817 

32754 

2X  5X.6 

19443 

X2  58.9 

X.X459 

X.3080 

a.24 

0.3502 

h 

4 

0.4281 

27^33 

X.822 

328  0 

2X  52.0 

X9350 

X2  55.3 

X.1465 

1.3084 

2.XX 

0.3238 

(17.0) 

5 

0.4308 

27.40 

X.827 

328  XX 

2X  52.7 

19256 

X2  5X.7 

X.1468 

X.3087 

X.98 

0.2959 

6 

0.4336 

+27.49 

+X.833 

32825 

21  53.7 

X92  3 

12  48.2 

+X.X473 

+X.3089 

-X.85 

-0.2659 

7 

0.4363 

27.64 

1.843 

32843 

2154.9 

19X  xo 

12  44.7 

x«i48o 

1.3091 

X.72 

0.2335 

8 

0.4391 

27.82 

1.855 

329  4 

2X  56.3 

19017 

X2  4X.I 

X.1492 

X.3093 

X.59 

0.X984 

9 

0.4418 

28.04 

1.869 

32925 

21  57.7 

18924 

12  37.6 

X.151X 

X.3095 

X.45 

0.X602 

10 

0.4445 

28.30 

X.887 

32944 

2X  58.9 

188  31 

12  34- 1 

X.1535 

X.3097 

X.3X 

ax  182 

xz 

0.4473 

+28.54 

+X.903 

32959 

21  59.9 

18739 

X2  30.6 

+X.1563 

+X.3099 

-X.18 

-0.0713 

X2 

0.4500 

28.79 

X.919 

330x0 

22  0,7 

X8646 

X2  27.x 

1.1593 

X.3100 

X.04 

0.0188 

13 

0.4528 

29.02 

1.935 

330x8 

22  X.2 

18553 

12  23.5 

X.1623 

X.3101 

0.9X 

9.9588 

M 

0.4555 

29.21 

1.947 

330  2X 

22  X.4 

X85  1 

12  20.0 

X.1649 

X.3X03 

0.77 

9.8893 

15 

0.4582 

29.37 

1.958 

33022 

22  X.5 

184  8 

12  X6.5 

X.X671 

'x.3104 

0.64 

9.8055 

x6 

0.4610 

+29.50 

+1.967 

33024 

22   X.6 

183  16 

12  X3.I 

+X.X689 

+X.3104 

-0.50 

-9.7025 

»7 

0.4637 

29.61 

1.974 

33028 

22  X.9 

18223 

12  9.5 

X.1703 

X.3XO5 

0.37 

9.5674 

x8 

0.4665 

29.72 

I.981 

33035 

22  2.3 

181  31 

X2  6.x 

1.1713 

1.3x05 

0*23 

9.3720 

b 

19 

0.4692 

29.84 

1.989 

33046 

22  3.1 

18038 

12  2.5 

1.X722 

1.3106 

-0.X0 

-8.9952 

<  (18.0) 

20 

0.47x9 

29.97 

1.998 

331  I 

22  4.1 

17945 

II  59.0 

X.1732 

X.3Z06 

+0.04 

4^.5635  1 

1 

1 

21 

0-4747 

+30.16 

+2.0x1 

331 19 

22  5.3 

17853 

11  55.5 

+X.1746 

+1.3106 

+0.17 

+9.2357 

22 

0.4774 

30.37 

2.025 

33X  37 

22  6.5 

178  0 

IX  52.0 

X.X763 

1-3105 

0.3X 

9.4878 

1 

23 

0.4802 

30.61 

2.041 

33154 

22  7.6 

177  8 

11 48.5 

X.X787 

X-3XO5 

0.44 

9.6462 

24 

0.4829 

30.87 

2.058 

332  9 

22  8.6 

176  15 

IX  45.0 

1.18x4 

X.3XO4 

0.58 

9.7629  , 

1 

25 

0.4856 

31.14 

2.076 

332  20 

22  9.3 

17522 

11  41.5 

X.X843 

1.3x03 

0.71 

9.8539 

1 

26 

0.4884 

+31.37 

+2.091 

33227 

22  9.8 

17430 

XI  38.0 

+X.1872 

+X.3X02 

+0.85 

+9.9290  ' 

1 

27 

0.491 1 

31.58 

2.105 

33229 

22  9.9 

X73  37 

11  34-5 

X.1899 

X.3101 

0.98 

9.9929 

28 

0.4939 

31.76 

2.117 

33228 

22  9.9 

17245 

XX  3X.0 

1. 1922 

X.3X00 

X.X2 

0.0486  ■ 

29 

0.4966 

31.88 

2.125 

33227 

22  9.8 

171  52 

XX  27.5 

1.1940 

X.3098 

X.25 

0.0977 

30 

0.4993 

31.98 

2.132 

332  26 

22  9.7 

17059 

XI  23.9 

1.1954 

1.3096 

X.39 

0.X417  ' 

July 

X 

0.5020 

+32.06 

+2.137 

33227 

22  9.8 

170  7 

11  20.5 

+1.1964 

+1.3094 

+1.52 

+0.18 1 5 

1 

2 

0.5048 

+32»3 

+2.142 

332  32 

22  10. 1 

169  14 

11  X6.9 

+1^1971 

+1.3092 

41.65 

+0.2179 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


Solar  Day. 
(Sid.  Hoar.) 


July 


h 
(19.0) 


X 

2 

3 

4 

5 

6 

7 
8 

9 
xo 

XI 
X2 

13 
M 
15 

x6 

17 
x8 

19 

h    20 
(20.0)  21 

22 
23 

24 
25 

26 

27 

28 

29 

30 


Aug. 
h 

(ai.o) 


31 
I 

2 

3 
4 

5 

6 

71 
8< 

9 
xo 
II 

X2 

13 

14 

«5 
16 


y 

0.5020 

0.5048 
0.5075 
0.5102 
0.5129 

0.5157 
0.5184 
0.5212 

0.5239 
0.5266 

0.5294 

0-532I 
0.5349 
0.5376 
0.5403 

0.5431 

0.5458 

0.5486 
0.5513 
0.5540 

0.5568 

0.5595 
0.5623 

0.5650 

0.5677 

0.5705 

0.5732 
0.5760 
0.5787 
0.5814 

0.5842 
0.5869 
0.5897 
0.5924 

0.5951 

0.5979 
0.6006 

0.6034 

a6o6i 

0.6088 

0.6116 
0.6143 
0.6171 
0.6198 
0.6225 

0.6253 

0.6280 

W 


f 


In  Arc.     In  Time. 


+32.06 

32.13 
32.23 

32.34 
32.51 

+32.72 

32.95 
33- 19 
33-46 
33-69 

+33-87 

34-03 
34.16 

3427 
3436 

+34-45 
34-56 
34-71 
34-89 
35.13 

+35.36 
35.60 

35.83 
36.03 
36.20 

+36.31 
36.40 

36.45 
36.50 
36.56 

+36.65 
36.78 

36.93 
37-13 
37-34 

+37-56 

37-77 

37-94 
38.09 

38.18 

+38.26 

38.31 
38.38 

38.46 

38.58 

+38.72 
+38.89  , 


a 
+2.137 

2.142 

2.149 

2.156 

2.X67 

+2.181 
2.197 
2.212 
2.231 
2.246 

+2.258 
2.269 
2.277 
2.285 
2.291 

+2.297 
2.304 
2.314 
2.326 
2.342 

+2.357 

2.373 
2.389 

2.402 
2.413 

+2.421 
2.427 
2.430 
2.433 
2.437 

+2.443 
2.452 
2.462 

2.475 
2.489 

+2.504 
2.518 
2.529 

2.539 
2.545 

+2.551 
2.554 
2.559 
2.564 

2.572 
+2.581 

+2-593 


In  Arc. 


332  27 

332  32 
33241 
33252 

333  6 

33320 

333  34 
333  44 
33351 
333  53 

333  53 
33350 
33348 
33346 
33348 

333  53 

334  2 
334  13 
33425 
33438 

33448 
334  54 
334  57 
334  57 
334  54 

334  49 
334  44 
33441 
33442 
33446 

334  53 

335  2 

335" 
33521 
33528 

33532 
335  33 
33530 
33526 

33520 

335  17 
335  15 
335  17 
33521 

33529 

335  39 

33548 


In  Time. 

h  m 
22  9.8 

22  XO.I 

22  10.7 

22  II.5 

22  12. 4 

22  13.3 
22  14.2 
22  14.9 
22  15.4 
22  15.5 
22  15.5 

22  15.3 
22  X5.2 
22  15.1 
22  15.2 

22  X5.5 
22  16. 1 
22  16.9 
22  17. 7 
22  18.5 

22  19.2 
22  19.6 
22  19.8 
22  19.8 
22  X9.6 

22  19.3 
22  18.9 
22  18.7 
22  18.8 
22  19. 1 

22  19.5 
22  20.1 
22  20.7 
22  21.4 
22  21.9 

22  22.1 
22  22.3 
22  22.0 
22  21.7 
22  21.3 

22  21. 1 
22  21.0 
22  21. 1 
22  21.4 
22  21.9 

22  22.6 
22  23.2 


H 


In  Arc. 


In  Time. 


70  7 

69  14 
68  22 

67  29 

6636 

6543 
6450 

6357 
63  3 
62  10 

61  16 
6023 
5929 

5835 
5741 

5647 
55  53 
54  59  I 
54  4  I 
53  10, 

52  15 

51  20 
5025' 

49  30  I 

4835' 

47  39 
4644 
4548 
44  53 
43  57 


5 

8 


43 
42 

41 
40  II 

3914 

3817 
3720 

3623 

3525 

3427 

3329 
3231 
31  33 
3034 
2935 
2836 
2736 


h    m 
I  20.5 

I  16.9 

1  13-5 
I    9.9 

I    6.4 

I    2.9 

0593 
055.8 

o  52.2 

048.7 

045.1 
041.5 

0379 

034-3 
030.7 

o  27.1 

023.5 

o  19.9 
o  16.3 
o  12.7 

o   9.0 

o  5  3 
o    1.7 

958.0 

9  54-3 

950.6 
946.9 
9  43-2 

9  39-5 
9  35-8 


Log^. 


+ 

+ 


.1964 
.1971 
.1978 
.1986 
.1999 

.2017 
-2039 
.2065 
.2094 
.2122 

.2148 
.2171 
.2188 
.2202 
.2213 

.2221 
.2231 
.2242 
.2258 
.2278 

.2302 
.2328 

-2354 

•2379 
.2400 

.2417 
.2430 
.2438 

-2443 

.2448 

-2454 

.2464 

.2477 

.2494 
.2515 

•2539 
.2562 

.2584 
.2602 
.2617 

.2628 
•2635 
.2641 
.2648 
.2656 

.2667 
.2680 


LoKA. 


+ 

+ 


-3094 
.3092 

.3089 

.3086 

-3083 

.3080 
-3077 

-3074 
.3070 

.3067 

•3063 

•3059 

•3055 
,3051 

.3047 

.3043 
.3038 

•3033 
.3028 

.3023 

.3018 

-3013 
.3008 

.3002 
-2997 

.2991 

.2985 
.2979 

•2973 
.2967 

.2961 

•2955 
.2949 

.2943 
•2937 

•2930 

2924 
.2918 
.2912 

.2905 
.2899 
.J893 
.2887 
.2881 
.2874 

.2868 
.2862 


+1.52 
1.65 
1.78 
1.91 
2.05 

+2.18 
2.31 
2.44 

2.57 
2.70 

42.83 
2.96 
3.08 
3.20 

3.33 

+3.45 
357 
369 
3.81 

3-93 

+4.05 

4-17 
4.29 
4.40 

4-5» 

+4.62 

4-73 
4.84 

4-95 
5.06 

+5.X7 
5.27 

5-37 
5-47 
5-57 

+5-67 

5-77 
5.87 

596 
6.05 

+6.14 
6.23 
6.32 
6.40 
6.48 

+6.56 
+6.64 


LOK^. 


+0.18 1 5 
0.2179 
0.2514  I 
0.2824 
0.3113 

+0.3382 

0.3634 
0.3870 

0.4094 
0.4306 

+0.4507  j 
0.4698  ' 

0.4878  ; 
0.5052 
0.5218  , 

+0-5377 
0.5529 

0.5674 

0.581 1 

0.5944 

+0.6073 
a6x97 
0.63x6 
a643x 
0.6541 

+0.6648 
0.6752 
0.6852 
0.6949 
0.7042 

I  +0.7132 
0.7219 

0.7303 
0.7383 
0.7461 


-fo.7537 
0.761  X 

0.7682 

0.7751 
0.7818 

+0.7882 
0.7944 
0.8004 
0.8063 
0.81 19 

+0.8173 
+0,8225 
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FOR  WASHINGTON 

MEAN  MIDNIGHT, 

1 

/ 

G 

H 

Solar  Day. 
(Sid.  Hoar.) 

r 

J 

Log^. 

Log  h,          i 

Log*. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc 

In  Time. 

y 

n 

■ 

e       r 

h    m 

e       » 

h    ro 

f 

s 

Ang.       l6 

0.6280 

+38-89 

+2.593 

33548 

22  23.2 

12736 

8  30.4 

+1.2680 

+1.2862 

+6.64 

+0.8225 

17 

0.6308 

39.09 

2.606 

335  57 

22  23.8 

126  37 

826.5 

1.2698 

1.2856 

6.72 

0.8276 

18 

0.6335 

39-30 

2.620 

336    2 

22  24.1 

12537 

822.5 

1.2719 

1.2850 

6.79 

0.8325 

h        19 

0.6362 

39-51 

2.634 

336    4 

22  24,3 

12437 

8  18,5 

1.2740 

1.2844 

6.87 

0,8372 

(33.0)  20 

0.6389 

39.69 

2.646 

336    4 

22  24.3 

12338 

814.5 

1.2760 

1.2838 

6.94 

0.8417 

21 

0.6417 

+39.83 

+2.655 

336   0 

22  24.0 

122  38 

8  10.5 

+1.2777 

+1.2832 

+7.01 

+0.8461 

22 

0.6444 

39.92 

2.661 

335  55 

22  23.7 

121  38 

8    6.5 

1.2791 

1.2826 

7.08 

0.8504 

23 

0.6471 

3998 

2.665 

335  49 

22  23.3 

120  38 

8    2.5 

1.2800 

1.2821 

7.15 

0.8545 

24 

0.6498 

40.00 

2.667 

335  45 

22  23.0 

"9  37 

758.5 

1.2805 

1.2815 

7.21 

0.8584 

25 

0.6526 

40.02 

2.668 

335  44 

22  22.9 

118  36 

7  54-4 

1.2808 

1. 2810 

7.27 

0,8621 

26 

0.6553 

+40.04 

+2.669 

33546 

22  23.1 

"7  35 

750.3 

+  1.2809 

+1.2805 

+7-33 

+0.8657 

27 

0.6581 

40.08 

2.672 

33550 

22  23.3 

116  34 

746.3 

1.2810 

1.2800 

7.39 

0.8691 

28 

0.6608 

40.16 

2.677 

33558 

22  23.9 

"5  33 

742.2 

1. 2814 

1-2795 

7.45 

0.8724 

29 

0.6635 

40.27 

2.685 

336    6 

22  24.4 

114  31 

738.1 

1.2822 

1.2790 

7.50 

0.8756 

30 

0.6663 

40.42 

2.695 

33615 

22  25.0 

113  29 

7  33-9 

1.2833 

1.2785 

7.55  '     0.8786 

31 

0.6690 

+40,61 

+2.707 

33622 

22  25.5 

112  27 

729.8 

+1.2849 

+1.2781 

+7.60  1  +0.8815 

Sept.       I 

0.6718 

40.80 

2.720 

33627 

22  25.8 

III  25 

7257 

1.2867 

1.2777 

7.65  (    0,8842 

2 

0.6745 

40.98 

2.732 

33628 

22  25.9 

no  24 

7  21.6 

1.2885 

1.2773 

7.69 

0.8867  1 

h         3 

0.6772 

41.13 

2.742 

33627 

22  25.8 

109  22 

7  17.5 

1.2903 

1.2769 

7.73 

0.8891 

(38.0)    4 

0.6800 

41.25 

2.750 

33623 

22  25.5 

108  20 

7  13.3 

1.2917 

1.2765 

7.77      0.8914  ,1 

5 

0.6827 

+4X.34 

+2.756 

33619 

22  25.3 

10717 

7    9.1 

+1.2929 

+1.2761 

+7.81 

+0.8936  1 

6 

0.6855 

41.40 

2.760 

33615 

22  25.0 

106  14 

7    4.9 

1-2937 

1.2757 

7.85 

0.8956  1 

7 

0.6882 

41.43 

2.762 

33613 

22  24.9 

105  II 

7    0.7 

1.2941 

1.2754 

7.89      0.8975    1 

8 

0.6909 

41.46 

2.764 

33614 

22  24.9 

104    8 

656.5 

1.2944 

1.2751 

7.92 

0.8992  ■ 

9 

0.6937 

41.50 

2.767 

33618 

22  25.2 

103    5 

652.3 

1.2946 

1.2748 

7.95 

0,9008 

xo 

0.6964 

+41.58 

+2.772 

33626 

22  25.7 

102    2 

648.1 

+1.2949 

+1.2745 

+7.98 

+0.9023  * 

II 

0.6992 

41.68 

2.779 

33635 

22  26.3 

10059 

643.9 

1.2955 

1.2743 

8.01  1    0.9037 

12 

0.7019 

41.82 

2.787 

33645 

22  27.0 

99  55 

639.7 

1.2965 

1.2741 

8.03  '    0.9050 

1 

13 

0.7046 

4199 

2.799 

33654 

22  27.6 

9852 

6355 

1.2977 

1.2739 

8.05  1    0.9061 

M 

0.7074 

42.18 

2.812 

337    2 

22  28.1 

97  49 

631.3 

1-2993 

1.2737 

8.07      0.9071  ' 

15 

0.7101 

+42.37 

+2.825 

337    6 

22  28.4 

9645 

6  27.0 

+  1.3010 

+1.2735 

+8.09    +0.9080  1 

16 

0.7129 

42.53 

2.835 

337    8 

22  28.5 

9541 

6  22.7 

1.3026 

1-2734 

8.10 

0.9088  ' 

17 

0.7156 

42.67 

2.845 

337    6 

22  28.4 

94  37 

6  18.5 

1. 304 1 

1.2733 

8.11 

0.9094 

18 

0.7183 

42.77 

2.851 

337    3 

22  28.2 

93  33 

6  14.2 

1.3052 

1.2733 

8.11  1    0.9099  1 

b       ^9 

0.72 1 1 

42.82 

2.855 

33659 

22  27.9 

92  29 

6    9.9 

1-3059 

1.2732 

S.ii  j    0.9102  ' 

(34.0)  20 

0.7238 

+42.84 

+2.856 

336  57 

22  27.8 

91  25 

6    5-7 

41.3062 

+1.2732 

48.12  i  40  9104  ! 

21 

0.7266 

42.83 

2.855 

33656 

22  27.7 

90  21 

6    1.4 

1.3062 

1.273! 

8.12  i    0.9105 

22 

0.7293 

42.84 

2.856 

33659 

22  27.9 

89  16 

5  57-1 

1. 3061 

1.2731 

8.12 

0.9105 

23 

0.7320 

42.85 

2.857 

337    4 

22  28.3 

88  12 

552.8 

1.3061 

1.2731 

8.12 

0.9104 

24 

0.7348 

42.90 

2.860 

337  13 

22  28.9 

87    8 

548.5 

1.3062 

1.2732 

8.12  1    0.9102   1 

25 

0.7375 

+43-01 

+2.867 

33723 

22  29.5 

86    4 

544.3 

+1.3066 

+1.2733 

+8.11 

+0.9098    1 

26 

0.7403 

43.13 

2.875 

337  33 

22  30.2 

85    0 

540.0 

1-3073 

1.2734 

8. 1 1      0.9092 

27 

0.7430 

43-29 

2.886 

33742 

22  30.S 

8356 

535.7 

1.3085 

1.2735 

8.10      0,9085 

28 

0.7457 

43.47 

2.898 

33750 

22  31.3 

82  51 

531.4 

1.3099 

1.2737 

8.08  j    0.9077 

29 

0.7485 

43-65 

2.910 

337  54 

22  31.6 

8147 

527.1 

1-3114 

1.2739 

8.06      0.9068  ' 

30 

0.7512 

+4381 

+2.921 

33756 

22  31.7 

8043 

522.9 

+  1.3129 

+1.2741 

+8,04    4-0.9058 

Oct.         X 

,  0.7540 

+43-93 

+2.929 

337  55 

22  31.7 

79  39 

5  18.6 

+1.3M2 

+1.2743 

48.02 

-1-0.9046 

INDEPENDENT  STAR-NUMBERS,  1896. 


291 


FOR  WASHINGTON 

MEAN  MIDNIGHT 

» 

Solar  Day. 
(Sid.  Hoar.) 

r 

/ 

G 

ff 

Lo«^. 

Log^l             i 

Logf. 

a    rP» 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

y 

m 

8 

0     1 

h    m 

• 

b    m 

m 

8 

Oct. 

X 

0.7540 

-t-43-93 

+2.929 

337  55 

22  31.7 

79  39 

5  18.6 

+^.3142 

+1.2743 

+8.02 

+0.9046 

2 

0.7567 

44.02 

2.935 

337  53 

22  31.5 

7835 

5  143 

1.3152 

1.2745 

8.00 

0.9033 

3 

0.7594 

44.09 

2.939 

33751 

22  31.4 

7731 

5  10. 1 

1.3159 

1.2748 

7.98 

0.9019 

h 

4 

0.7621 

44- »3 

2.942 

33751 

2231.4 

76  27 

5    5.8 

1.3163 

1.2751 

7.95 

0.9003 

(1.0) 

5 

0.7649 

44.16 

2.944 

337  54 

22  31.6 

7523 

5    1.5 

1.3165 

1.2754 

7.92 

0.8986 

6 

0.7676 

+44.21 

+2.947 

338    0 

22  32.0 

7419 

457.3 

+1.3166 

+1.2757 

+7.89 

+0.8967 

7 

0.7703 

44.26 

2.951 

338    9 

22  32.5 

7316 

453.1 

1.3167 

1.2760 

7.86 

0.8946 

8 

0.7730 

4436 

2.957 

33820 

22  33.3 

72  12 

448.8 

X.3171 

1.2764 

7.82 

0.8924 

9 

0.7758 

44-49 

2.966 

33832 

2234.1 

71    9 

444.6 

X.3178 

1.2768 

7.78 

0.8901 

lO 

0.7785 

44.65 

2.977 

33843 

22  34-9 

70    5 

440.3 

1.3189 

1.2772 

7-73 

0.8877 

IX 

0.78x3 

+44.85 

+2.990 

33854 

22  35.6 

69    2 

436.1 

+1.3203 

+1.2776 

+7.68 

+0.8852 

12 

0.7840 

45.05 

3003 

339    I 

22  36.x 

6758 

431.9 

1.3218 

X.2780 

7.63 

0.8825 

13 

0.7867 

45.24 

3.016 

339    6 

22  36.4 

6654 

427.6 

1.3234 

1.2785 

7.58 

0.8797 

14 

0.7895 

45-39 

3.026 

339    7 

22  36.5 

6551 

423.4 

1.3248 

1.2790 

7.53 

0.8767 

15 

0.7922 

4552 

3.035 

339    7 

22  36.5 

6448 

419.2 

X.3260 

1.2795 

7.47 

0.8735 

x6 

0.7950 

+45.59 

+3039 

339    6 

22  36.4 

6345 

415.0 

+1.3268 

+1.2800 

+7.41 

+O.87OX 

17 

0.7977 

45.63 

3.042 

339    6 

22  36.4 

62  42 

4  X0.8 

1.3272 

1.2805 

7.35 

0.8666 

i8 

0.8004 

4565 

3-043 

339    8 

22  36.5 

61  39 

4    6.6 

1.3273 

X.281O 

7.29 

0.8630 

b 

19 

0.8032 

45.67 

3.045 

33912 

22  36.8 

60  36 

4    2.4 

1.3273 

1.2815 

7.23 

0.8592 

(«••) 

20 

0.8059 

4570 

3.047 

33919 

22  37.3 

59  33 

358.2 

1.3272 

X.282I 

7.16 

0.8552 

21 

0.80S7 

+45.76 

+3.051 

33929 

22  37.9 

5831 

3541 

+1.3273 

+1.2827 

+7.09 

+0.8510 

22 

0.81 14 

45.85 

3.057 

33941 

22  38.7 

5729 

3  49-9 

1.3276 

1.2833 

7.02 

0.8467 

* 

23 

0.8141 

45.99 

3.066 

339  53 

22  39.5 

5627 

345.8 

1.3283 

1.2839 

6.95 

0.8422 

24 

0.8169 

46.17 

3.078 

340    4 

22  40.3 

5525 

341.7 

1.3294 

1.2845 

6.88 

0.8375 

25 

0.8196 

46.36 

3.091 

34014 

22  40.9 

5423 

3  37-5 

1.3309 

I.285I 

6.80 

0.8326 

26 

0.8224 

+46.57 

+3.105 

340  22 

22  41.5 

5321 

333.4 

+13324 

+1.2857 

+6.72 

+0.8275 

27 

0.8251 

46.76 

3."7 

340  26 

2241.7 

52  20 

329.3 

1.3340 

1.2864 

6.64 

0.8223 

28 

0.8278 

46.93 

3.129 

340  28 

22  41.9 

51  18 

325.2 

1.3354 

1.2870 

6.56 

0.8169 

29 

0.8306 

47.06 

3.137 

34029 

22  41.9 

5017 

3  21.1 

1.3367 

1.2877 

6.48 

0.81 12 

30 

0.8333 

47.16 

3.144 

34029 

22  41.9 

4916 

3  17.1 

1.3376 

1.2883 

6.39 

0.8053 

31 

0.8361 

+47.23 

+3.149 

34030 

22  42.0 

4815 

3  13.0 

+1.3382 

+X.289O 

+6.30 

+0.7992 

Nov, 

I 

0.8388 

47.29 

3.153 

34033 

22  42.2 

47  14 

3    8.9 

1.3386 

1.2896 

6.21 

0.7929 

2 

0.8415 

4736 

3.157 

34041 

22  42.7 

4614 

3    4.9 

1.3389 

X.2902 

6.12 

0.7864 

h 

3 

0.8443 

47.43 

3.162 

34050 

22  43.3 

4513 

3    0.9 

1.3392 

1.2909 

6.02 

0.7796 

(8.0) 

4 

0.8470 

47-54 

3.169 

341    2 

2244.1 

4413 

256.9 

x-3396 

X.29I5 

5-92 

0.7725 

5 

0.8498 

+47.70 

+3.180 

341  15 

22  45.0 

4312 

252.9 

+1.3406 

+1.2922 

+5.82 

+0.7652 

6 

0.8525 

47.90 

3.193 

341  29 

22  45.9 

42  12 

248.9 

1.3418 

X.2928 

5.72 

0.7576 

7 

0.8552 

48.12 

3.208 

34140 

22  46.7 

41  12 

244.9 

1.3433 

1.2934 

5.62 

0.7498 

8 

0.8580 

48.36 

3.224 

34149 

22  47.3 

4013 

2  40.9 

1.3451 

1.2941 

5.52 

0.7417 

9 

0.8607 

48.58 

3.239 

34156 

22  47.7 

3913 

236.9 

1.3468 

1.2947 

5.41 

0.7333 

10 

0.8635 

+48.79 

+3.253 

342    0 

22  48.0 

3814 

2  32.9 

+1.3485 

+1.2954 

+5.30 

+0.7245 

IX 

0.8662 

48.97 

3.265 

342    I 

22  48.1 

3714 

2  28.9 

1.3500 

1.2960 

5.19 

0.7154 

12 

0.8689 

49.09 

3.273 

342    X 

22  48.1 

3615 

2  25.0 

1.3511 

X.2967 

5.08 

0.7060 

13 

0.8717 

49.17 

3.278 

342    2 

22  48.1 

35  16 

2  21.1 

1.3518 

1-2973 

4.97 

0.6963 

M 

0.8744 

49.24 

3.283 

342    4 

22  48.3 

34  17 

2  17. 1 

1.3523 

1.2979 

4.86      0.6862  ! 

1               1 

15 

0.8772 

+4929 

+3.286 

342    9 

22  48.6 

3318 

2  13.2 

1  +1.3526 

+X.2985  1  +4.74  '  +0.6757  i  1 

x6 

0.8799 

+49.36 

+3.291 

342  15 

22  49.0 

32^9 

2    9.3 

\  +1.3529 

+1.2991 

1  +4.62 

+0.6648 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


Solar  Day. 
(Sid.  Hour.) 


Nov. 
(4.0) 


Dec. 


b 
(6.0) 


b 
(6.0) 


i6 

X7 

i8 

20 

21 
22 

23 
«4 

as 

26 

27 
28 
29 

30 

X 
2 

3 
4 
5 

6 

7 
8 

9 
xo 

XI 
12 
13 

M 

15 

16 
17 

x8 

19 
20 

at 
22 

23 
24 
25 

a6 

27 
28 

29 
30 

31 

32 


y 
0.8799 

0.8826 

0.8854 

0.8881 

0.8909 

0.8936 
0.8963 
0.8990 
0.9018 
0.9045 

0.9072 
0.9099 
0.9127 
0.9154 
0.9182 

0.9209 
0.9236 
0.9264 
0.9291 
0.9319 

0.9346 

0.9373 
0.9401 

0.9428 

0.9456 

0.9483 
0.9510 

0.9538 
0.9565 
0.9593 

0.9620 
0.9647 
0.9675 
0.9702 
0.9730 

0.9757 
0.9784 
0.9812 

0.9839 
0.9867 

0.9894 
0.9921 
0.9949 
0.9976 
1.0004 

1. 003 1 
1.0058 


/ 


In  Are. 


+49-36 
4945 
49-57 
49-73 
49-93 

+50. 16 
50.40 
50.63 
50.85 

51.03 

+51.18 

51-30 

51-39 
51.48 

51.60 

+51-74 
51.92 

52.14 

52.38 
52.64 

+52.91 
53.16 

53-37 
53-55 
53-67 

+53-78 
53.86 

53-95 
54.04 

54-19 

+54-36 

54-57 
54.81 

55-07 
55-33 

+55.55 
55-76 
55-96 
56.09 
56.18 

+56.30 
56.42 

56.55 

56.73 

56.95 

+57.18 

+57-44 


In  Time. 


8 
+3.291 

3-297 
3305 
3-315 
3-329 

+3-344 
3-360 

3-375 
3-390 
3.402 

+3-412 
3.420 
3.426 

3.432 
3-440 

+3-449 
3.461 

3-476 

3.492 

3-509 

+3.527 
3-544 
3-558 
3570 
3.578 

+3.585 
3-591 
3.597 
3-603 

3-613 

+3-625 
3.638 

3.654 
3-671 
3.689 

+3-703 
3-717 
3.730 
3-739 
3.745 

+3.753 
3.761 

3-770 
3-782 

3-797 
+3.812 
+3.829 


In  Arc. 


In  Time. 


342  15 
34225 

342  37 
34249 

343  1 

34310 

343  18 
34323 
34325 
34326 

34326 
34327 
34329 

343  34 

34342 

34352 

344  3 
34415 
34425 
344  33 

34438 
34441 
34442 
34441 
344  39 

34440 
34442 
34446 

344  53 

345  X 

345" 
34520 

34527 
345  33 
345  35 

345  36  I 
345  34  I 
345  33  ! 
345  30  1 
345  30  I 

345  31  [ 
345  36  ' 
34542 
345  49 

345  57 

346  5 

346  10 


b  m 
22  49.0 

22  49-7 
22  50.5 
22  51.3 
22  52.1 

22  52.7 
22  53.2 

22  53-5 

22  53.7 
22  53.7 

22  53.7 
22  53-8 
22  53.9 
22  54.3 
2254.8 

22  55-5 
22  56.2 
22  57.0 

22  57-7 

22  58.2 

22  58.5 
22  58.7 
22  58.8 
22  58.7 
22  58.6 

22  58.7 
22  58.8 
22  59. 1 

22  59.5 

23  0.1 

23  0.7 

23  1-3 
23  1.8 

23  2.2 
23  2.3 

23  2.4 
23  2.3 


H 


In  Arc. 


2.2 
2.0 


23 

23 

23  2.0 

23  2.x 

23  2.4 

23  2.8 

23  3.3 

23  3-8 

23  4-3 

23  4.7 


32  19 
31  20 
3022 
2924 
2826 

27  28 
26  30 
2532 
2435 
2337 

22  40 

2x43 
2046 

1949 
1852 

1755 
1658 

16  2 

15  5 

14  8 

13  12 
12  15 
IX  19 
X022 
926 

830 
7  33 
637 
541 
4  45 

3  49 
253 
157 

X   X 

o  5 

359  9 

358  13  • 
357  17  I 
356  21  ' 

355  25  I 

354  29 ' 
353  33  ' 
352  36  ' 
351  40  I 
350  43  ' 


In  Time. 


349  47  , 
348  51  . 


h    m 
2    9.3 

2  5-4 
2    1.5 

57.6 
53-7 

49-9 
46.0 

42.  X 

38.3 

34-5 

30.7 
26.9 

23.1 

19-3 
15-5 

XX.7 

7.9 

4.1 

0.3 

056.5 

052.8 
049.0 

045-3 

041-5 
037.7 

o  34.0 
030.2 
026.5 
o  22.7 
o  X9.0 

OI5-3 
o  II. 5 

o    7.8 

o   4.1 

o    0.3 

23  56.6 
23  52.9 

23  49-1 
23  45.4 
23  41-7 

23  37-9 
23  34-2 

23  30.4 
23  26.7 

23  22.9 
23  19.1 
23  15.4 


Lo«^. 


+ 
+ 


-3529 
.3533 
.3538 
.3548 
-3561 

.3577 

.3595 

.3613 

.3631 
.3646 

-3658 
.3668 

.3675 
.3681 

.3688 

.3697 

.3707 
.3721 

.3738 

.3757 

.3777 
-3796 
.3814 
.3828 
.3839 

•3847 
.3853 
.3858 

.3864 
-3872 

.3883 

.3897 
.3914 
-3933 
.3952 

.3970 
.3986 

.4001 

-4013 
.4021 

.4029 

•4037 
.4045 

.4056 

.4070 

-4085 
.4104 


LogJI. 


+I.2991 

1.2997 
X.3003 

1.3009 
1.3015 

+1.3020 

1.3025 

1.3030 

1.3035 
X.3040 

+1-3045 
X.3050 

1.3055 

1-3059 
X.3063 

+X.3067 
X.3071 

1-3075 
X.3078 

X.3081 

+1.3084 
1.3087 
1.3089 
X.3092 

X-3094 

+X.3096 
X.3098 
1.3100 
1. 3101 
1-3103 

+1.3104 
1.3104 

1.3105 
1.3105 
X.3106 

+X.3106 
1.3106 

1.3105 
1-3104 
1*3103 
+1.3102 
X.3101 
1. 3100 
1.3098 
1.3096 

+1.3094 
+1.3092 


+4.62 
4.50 
4.38 
4.26 
4.X4 

+4.01 
3.89 
3.76 
3-63 
3.50 

+3-37 
3.24 

3-11 
2.98 
2.85 

+2.7X 
2.57 

2.43 
2.29 

2.15 

•f2.0I 
X.87 

1.73 
1.59 

1-45 

+X.31 
X.17 

X.02 

0.88 

0.73 

+0.59 

0-45 
0.30 

0.16 

+0.0  X 

-0.13 
0.27 
0.42 
0.56 
0.71 

-0.85 

0.99 
1. 14 

X.28 
1.43 

-1.57 
-1.71 


Log/. 


+0.6648 
0.6536 
0.6419 
0.6296 
0.6168 

+0.6035 
0.5897 
0.5752 
0.5601 
0.5444 

+0.528X 
0.5110 
0.4929 
0.4738 
0.4536 

+0.4323 
0.4099 
0.386X 
0.3606 
0.3336 

+0.3045 
0.2731 

0.2393 

0.2023 

0.1618 

+0.1 170 
0.0668 
0.0099 

9-9443 
9.8669 

+9.7721 
9.6506 
9.48x4 
9-1998 

+«.i335 

-9.1x76 
9.4406 
9.6236 

9.7527 
9.8506 

-^•9310 
9-9987 
0.0571 
0.1084 
O.X543 

-  0.X956 
0.2332 
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MEAN  PLACES 

FOR 

1896.     (January  0^.133,  Washington.) 

Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

a  Andromedae 

2.1 

h 
0 

m       ■ 
3      0.668 

8 
+     3.0926 

•           r            M 
+    28     30    58.38 

+    19.884 

*     li  Cassiopeiae  . 

2.4 

0 

3  37.652 

3.1776 

+  58  34  32.92 

19.851 

*  22  Andromedae 

4-9 

0 

4  54900 

3.1045 

+  45  29  35.90 

20.034 

4  Draconis  (H.)      .     S.  P. 

51 

0 

7  20.080 

2.8780 

+101  48  21.15 

20.021 

Y  Pegasi(/^/i^/'«i^.). 

2.8 

0 

7  52.792 

3.0844 

+  14  36  19.18 

20.022 

!  *     ff  Andromedae 

4.4 

0 

12  53.662 

-h    3.1246 

+  36  12  30.83 

•f    19.981 

♦      t  Ceti      .... 

3.6 

0 

14    7.544 

3.0527 

-    9  24    2.77 

19955 

1  ♦     6  Ursae  Minoris      .     S.  P. 

6.2 

0 

14  21.536 

0.2210 

+  91  43  24.21 

19.940 

♦  44  Piscium 

5.8 

0 

20    4.249 

3.0734 

+     I  21  49.39 

19.951 

fi  Hydri  .... 

2.8 

0 

20  16.900 

3.2214 

-  77  50  24.10 

20.281 

12  Ceti     .... 

6.0 

0 

24  43.855 

+    3.061 1 

-    4  31  54.85 

+    19.934 

K  Draconis     .         .     S.  P. 

3-8 

0 

29    2.765 

2.5884 

+109  38  18.88 

19.S86 

*     w  Andromedae 

4-4 

0 

31  19.485 

3. 1922 

+  33     8  48.36 

19.867 

a  Cassiopeiae  (rar.) 

2.3 

0 

34  36.305 

3-3774 

+  55  58    0.75 

19.783 

fl  Ceti      .         .         .         . 

2.2 

0 

38  22.177 

3.0139 

-  18  33  27.32 

19.796 

21  Cassiopeiae  . 

5-7 

0 

38  46.401 

+  38683 

+  74  25  10.56 

+   19-745 

*     o  Cassiopeiae  . 

4-7 

0 

38  55.669 

3.3219 

+  47  42  54.25 

»9.749 

♦     S  Piscium 

4.8 

0 

43  17.135 

3.1079 

+    7     I     8.35 

19.647 

32*  Camelop.  (H.)     .     S.  P. 

5.2 

0 

48  21.861 

0.4067 

-h  96    I  18.81 

19.595 

♦     Y  Cassiopeiae  . 

2.3 

0 

50  25.769 

3.5837 

+  60    9  12.31 

X9.556 

♦    fi  Andromedae 

4.0 

0 

50  58.729 

+  3.3131 

+  37  56    7.17 

4-   19.610 

*  43  Cephei  (H.) 

4.6 

0 

54  31.902 

7.3253 

+  85  41  56.99 

19.488 

c  Piscium 

43 

0 

57  32.695 

3.1097 

+    7  19  48.58 

19.447   1 

P  Andromedae 

2.2 

3  54.498 

33462 

+  35     4    8.68 

19.156 

*     K  Tucanae 

4.9 

12  14.738 

2.0540 

-  69  25  42.14 

19.164 

*     /  Piscium 

51 

12  26.001 

+  3.0901 

+     34    0.29 

+    19.029 

tf'Ceti     .... 

3-6 

18  49.472 

2.9972 

-    8  43  12.18 

18.658 

a  Ursae  Minoris  (Polaris) 

2.2 

20  54-424 

24.4450 

+  88  45  11.50 

18.815 

38  Cassiopeiae  . 

5-9 

23  29.226 

4-3873 

+  69  43  45.28 

1^.661 

♦     K  Octantis      .         .     S.  P. 

5-4 

24    8.426 

8.8450 

-  94  44  50.00 

18.719 

iy  Piscium 

3-7 

25  55.042 

+  3.2035 

+  14  48  34.74 

+    18.652 

♦     0  Andromedae 

4.2 

30  41.559 

3.5067 

-H  40  53     7.40 

18.133 

♦     ff  Piscium 

5-5 

31  35.088 

3.1749 

+  II  36  34.78 

18.521 

a  Eridani  (^Achernar) 

0.4 

33  50.086 

2.2315 

-  57  45  54.70 

18.348 

*     V  Piscium 

4.6 

36     1. 117 

3. 1 184 

+    4  57  40.54 

18.317 

0  Piscium 

4-4 

39  54071 

+  3.1630 

-1-    8  38    2.53 

4-   18.204 

*     C  Ceti     .... 

36 

46  19.618 

2.9619 

-  10  51     0.04 

17.810 

fi  Arietis 

2.8 

48  53.614 

33047 

+  20  17  58.42 

17.714 

50  Cassiopeiae  . 

41 

54  32.949 

50235 

+  71  55     4-71 

17.623 

*     ^  Andromedae 

2.2 

57  30.818 

3.6630 

+  41  49  50.00 

17.426 

a  Arietis 

2.1 

2 

I   18.578 

+  3.3723 

+  22  58  14.02 

+   17.156 

a  Draconis      .         •     S.  P. 

3-7 

2 

I  34-474 

1. 624 1 

+115     7  38.06 

17.291    , 

j  ♦     fi  Trianguli     . 

31 

2 

3  21.264 

35566 

+  34  29  43.03 

17.187    ! 

$>Ceti     .... 

4-5 

2 

7  29.234 

+  3-1748 

-♦-     8  21  31.39 

17.014    ' 

!  *     4  Ursae  Minoris      .     S.  P. 

4-9 

2 

9  15.119 

—  0.3126 

+101  57  49.38 

16.904 

'  *     ^  Trianguli     . 

4-3 

2 

II     7.819 

+  3.5529 

4-  33  21  58.21 

4-    16.827 

♦  67  Ceti      .... 

5-6 

2 

II  47.706 

2.9897 

-     6  54     5.81 

16.717  ! 

♦     d  Hydri  .... 

4.2 

2 

19  53.950 

1.0566 

-  69     7  57.27 

16.444 

t  Cassiopeiae  . 

4.6 

2 

20  29.352 

4.8708 

+  66  56     4.71 

16.406 

^«Ceti      .... 

.  4:5 

2 

22  37.743 

+  3.1845  1  +    7  59  37.45 

4-   16.277   1 

App'ireut  right  ascensions  of  start  marked  with  an  asterisk  ar^  g,^^^^  ^tlei  those  ol  standard  stars. 
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FIXED  STARS,  1896. 


MEAN  PLACES 

FOR 

1896.     (January  0^.133,  Washington.) 

1 

1 
1 

Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

5  Ursae  Minoris      .     S.  P. 

4-5 

h       m       8 

2    27    44.683 

s 

—   0.1824 

0           r             M 
4-103     50     30.22 

It 
4-    16.012 

♦     ll  Hydri  .... 

5-3 

2  33  51-984 

—    1. 4182 

-  79  33  46.13 

15.689  : 

*     d  Ceti      .... 

4.1 

2  34     9.ro7 

+    3-0733 

-     0    7  13.52 

15.679 

*     6  Persei. 

4.2 

2  37     5.698 

4.0731 

+  48  47  18.09 

15-433 

Y  Ceti      .... 

3-6 

2  37  54647 

3- 1039 

4-     2  47  50.54 

15.320 

*     ff  Arietis 

5-5 

2  45  44-990 

+   3-3055 

4-  14  39  ".75 

4-   14  993 

^  Ursae  Minoris      .     S.  P. 

2.2 

2    51       0.462 

-  0.2243 

-1-105  25  10.27 

14.720  1 

*  47  Cephei  (H.) 

5-7 

2    52    15.257 

+  7-7517 

+  79     0  26,21 

14.646 

*      e  Arietis 

4.6 

2  53  15-859 

3*4222 

4-   20   55    27.69 

14.588 

a  Ceti      .... 

2.6 

2    56    50-524 

3.1310 

4-     3  40  53.63 

14.288 

♦     p  Persei .  (Algol)  {par.>  . 

2.3 

3     I  24.004 

-♦•   3.8860 

4-  40  33  16.95 

4-   14.094 

48  Cephei  (H.)         .      '  . 

5-5 

3    7    7.216 

7-4302 

4-  77  21     8.20 

13.679 

C  Arietis 

4.8 

3     8  55.354 

3-4405 

4-  20  39  31.86 

13.532 

a  Persei .... 

1.9 

3  16  53.816 

4-   4.2607 

4-  49  29  26.79 

13.062 

♦     c  Hydri  .... 

5-7 

3  18  33.122 

-    1.5855 

-  77  46     5-23 

13.037 

♦     p  Octantis       .         .     S.  P. 

5-7 

3  19  19.039 

+  13.0691 

-  95  52  55.30 

4-   12.893 

y*  Ursae  Minoris      .     S.  P. 

3-2 

3  20  53.625 

—  0.1287 

+107  47  45.41 

12.812 

♦    /  Tauri  .... 

4-3 

3  25     7-798 

4-   3.3058 

4-    12    34   48.73 

"•544   , 

e  Eridani 

3-7 

3  28     1.803 

2.8240 

-    9  48  36.71 

"373   , 

d  Persei .... 

31 

3  35  31-159 

4.2527 

+  47  27  16.92 

"777 

*     Y  Camelopardalis  (H)    . 

4.6 

3  39  22.586 

4-  6.2489 

4-  71     0  41.14 

4-  X  1.497 

17  Tauri  .... 

31 

3  41   18.055 

3.5580 

+  23  46  59.85 

"-353 

C  Persei .         .         .         . 

3.0 

3  47  35-620 

4-  3.7617 

4-  31  34  27.90 

10.920 

C  Ursae  Minoris      .     S.  P. 

.  4-6 

3  47  46.476 

-   2.2383 

+101  53     8.36 

10.939 

♦     Y  Hydri .... 

3-3 

3  48  50.798 

—  0.9896 

-  74  33  27.33 

10.989 

♦     €  Persei .... 

3.0 

3  50  52.357 

4-   4.01 18 

+  39  42  32.78 

4-   10.690  , 

Y  Eridani 

3.0 

3  53  10.662 

2.7988 

-  13  48  16.35 

10.423 

♦    A*  Tauri  .... 

4.6 

3  58  32.779 

3-5409 

4-  21  47  50.24 

10.055 

♦     f  Persei .... 

4-3 

4     I     6.600 

4.3395 

f  47  26     4.28 

9.905 

Groombr.  2320    .     S.  P. 

5-5 

4    6     2.030 

0.1424 

4-1 1 1  54  56.85 

9.497 

♦    o>  Eridani 

4.2 

4    6  47.313 

+   2.9272 

-    7    6  32.38 

4-     9.593 

Y  Tauri  .... 

3.8 

4  13  52.465 

4-  34097 

4-  15  22  34.74 

8.930 

♦     7j  Ursae  Minoris      .     S.  P. 

50 

4  20  32.598 

-   1.8089 

4-104    0  18.05 

8-178 

e  Tauri  .... 

3-6 

4  22  32.576 

4-  3-4982 

4-  18  56  58.26 

8.228 

17  Draconis      .         .     S.  P. 

2.8 

4  22  35.097 

4-   0.8075 

4-n8  15     1.63 

8.2x5 

♦     9  Mensae 

5-6 

4  25     0.644 

-   4.2057 

-  80  27  28.87 

4-     8.081 

*    m  Persei .... 

6.0 

4  26     5.814 

4-  4.2118 

+  42  50  28.73 

7.969 

A  Draconis      .         .     S.  P. 

5-0 

4  28  11.374 

-  0.1323 

4-111      0   25.46 

7.799 

a  Tauri  (A Uebaran) 

I.O 

4  29  57-140 

4-   3.4381 

4-    16    18      0.02 

7.486 

♦     T  Tauri  .... 

4-5 

4  36    0.133 

3.5962 

4-   22   45    25.70 

7.160 

a  Camelopardalis  . 

4.4 

4  43  42.381 

4-   5.9295 

-I-  66    9  56.11 

4-     6.551 

♦     i  Tauri  .... 

5-2 

4  45  17-381 

3.5060 

4-    18    39   45.09 

6.376 

c  Aurigae 

2.8 

4  50  13.222 

3.9015 

+   33      0      4.28 

5.990 

♦     C  Aurigae 

3-9 

4  55  12.457 

4-   4.1862 

4-  40  55  25.70 

5-588 

e  Ursae  Minoris      .     S.  P. 

4-5 

4  56  37.687 

—   6.3111 

4-  97  47  30.57 

5-477 

II  Orionis 

4-7 

4  58  37.526 

4-   3.4249 

4.  15  15  32.38 

4-     5-267 

♦     p  Eridani 

2.9 

5     2  44.207 

2.9488 

-    5  13  15.58 

4.900 

a  Aurigae  {Capella) 

0.1 

5    9    0.342 

4.4258 

+  45  53  30.75 

3.990 

P  Orionis  {Rigel)    . 

0.3 

5     9  32.366 

2.8816 

-     8  19  19.21 

4.373 

♦     T  Orionis 

3.8 

5  12  33.383 

+   2.9130 

-     6  57  25.69 

4-     4.110 

*  Apparent  right  ascensions  of  btars  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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MEAN  PLACES  FOR 

1896.0.     (January  o*.i33, 

Washington.) 

Name  of  Star. 

Magni- 
tude. 

Right  AtceDsion. 

Annual 
Variation. 

Declination. 

Annual 
Variatioo. 

h      m       8 

■ 

•        »         if 

m 

p  Tauri  .... 

1.8 

5  19  43033 

+    3.7898 

+  28  31     9.54 

4-  3.326 

Groom  bridge  966 

6.4 

5  25  49-575 

8.0054 

+  74  58  27.91 

2.998 

♦     /  Aurigae 

5.0 

5  25  57.610 

3.9055 

+  32    6  54.75 

2.986 

d  Orionis  [var,) 

2.3 

5  26  41  590 

3.0636 

-    0  22  34,85 

2.899 

a  Leporis 

2.7 

5  28     8.587 

2.6449 

-  17  53  48.88 

2.778 

*         Groombridge  944 

6.4 

5  28  40.389 

+  18.6920 

+  85     8  39.50 

4-  a.746 

e  Orionis 

1.8 

5  30  56.148 

3.0426 

-     I   16    6.70 

2.538 

a  Columbae     . 

2.7 

5  35  53049 

-♦•    2.1729 

-  34     7  47.24 

2.061 

<tf  Draconis      .         .     S.  P. 

4-9 

5  37  33682 

-    0.3531 

+111   II  38.51 

1.636 

*     K  Orionis 

2.3 

5  42  49.410 

+    2.8450 

-    9  42  24.35 

1.504 

v''*  Draconis      .         .     S.  P. 

4.8 

5  43  47.207 

-    1.0778 

4-107  48     0.91 

4-  I.691 

♦     V  Aurigae 

4.1 

5  44  16.846 

+   4.1547 

4-  39     7     4.05 

1. 411 

*     d  Doradus 

4-4 

5  44  35385 

0.1053 

-  65  46  28,24 

1.327 

a  Orionis  (zfar.) 

0.9 

5  49  32.467 

3.2472 

4-      7   23    14.74 

0.922 

*     ff  AurigiE 

2.0 

5  51  54.022 

4.4020 

4-  44   56    11.28 

0.698 

♦     0  Aurigae 

2.9 

5  52  37.808 

4-    4.0922 

4-  37  12  18.09 

4-  0.556 

V  Orionis 

4-5 

6     I  38.108 

+    3.4275 

4-    14  46   50.19 

-  0.173 

d  Ursa*  Minoris       .     S.  P. 

4-4 

6    5  50.799 

—  19.4800 

+  93  23  14.35 

0.562 

22  Camelopardalis  (H.)    . 

4-7 

6    7  22.906 

+    6.6168 

-1-   69    21    21.17 

0.763 

*     17  Geminorum 

35 

6    8  36.036 

3.6228 

4-   22    32    12.22 

0.769 

fi  Gi  minorum 

3.2 

6  i6  40.163 

+   3  6314 

4-    22    33    59.92 

-  1.579 

♦    i{'^  Aurigae 

51 

6  16  53.375 

4.6262 

+    49    20    26.30 

1.488 

a  Argus  {Canofius)  . 

-0.8 

6  21  38,669 

1.3305 

-  52  38  19-93 

1.882   j 

♦      u  Geminorum 

4.2 

6  22  47.268 

-♦-   3.5630 

+  20  16  39,66 

2.013 

*     X  Draconis      .         .     S.  P. 

5-3 

6  22  55.856 

-    1.0802 

+107  18  44.74 

1.628 

1 

X  Geminorum 

2.0 

6  31  42.245 

+   3.4672 

+  16  29  16.12 

-  2.813   ■ 

♦     £  Geminorum 

3-2 

6  37  32.006 

3.6931 

-1-  25  14     1.97 

3.283   ! 

*    i/<^  Aurigae 

5-4 

6  39  14.549 

4.3284 

4-  43  40  50.23 

3.269 

t     a  CanisMajoris  (Sinus ) . 

-1.4 

6  40  33.920 

2.6436 

-   16  34  25.08 

4.737 

♦     0  Geminorum 

3-7 

6  45  56.133 

+    3.9601 

+  34     5  11.51 

4.024 

1 

♦     C  Mensae 

5.6 

6  48  42.115 

-   4.9124 

-  80  42  14.44 

-  4.148 

50  Draconis      .         .     S.  P. 

5-6 

6  49  43.597 

—   1.9116 

4-104  41   19.51 

4.392   , 

'       51  Cephei  (H.) . 

5-3 

6  51  44-194 

4-29.7410 

-».  87  12  38.68 

4-634   , 

1         e  Canis  Majoris 

1-5 

6  54  32.335 

2.3578 

-  28  49  50.94 

4-740  1 

1  ♦     C  Geminorum  (y^^r.) 

4.0 

6  57  56.496 

3.5621 

-h  20  43  21.09 

5.034   1 

9  Canis  Majoris 

1.9 

7     4    9-747 

4-   2.4386 

-  26  13  41,22 

-   5.531   1 

♦  63  Aurigae 

5-2 

7     4  30.180 

4.1356 

+  39  29  24.43 

5.551   t 

*  25  Camelopardalis   . 

53 

7     9  12.300 

4- 12.9265 

+  82  36  40.79 

5.996 

♦     j^  Volantis  (I'tir.) 

3-9 

7     9  37.620 

-    0.4957 

-  70  19  49.88 

6.000  ' 

L 

d  Draconis      .         .     S.  P. 

31 

7  12  31.911 

4-   0.0279 

4-112  31   17.10 

6.327     : 

ii  Geminorum 

3-5 

7  13  54-746 

4-    3.5874 

■i-  22  10  24.88 

-    6.371     ' 

T  Draconis               .     S.  P. 

4-5 

7  17  33.307 

—    I. 1208 

+106  50  15.53 

6.765     ' 

Piazzi  vii,  67 

5-7 

7  20     3.762 

+    6.2930 

4-  68  40  40.08 

6.901 

*     /9  Canis  Minoris 

31 

7  21  30.712 

3-2594 

+     8  29  55.04 

7.020 

X  Ursae  Minoris      .     S.  P. 

6.5 

7  26  59.834 

—  66,7360 

+  91     I   13.20 

7.438 

a'  (jeminorum  {Castor)    . 

1-9 

7  27  57960 

+    3-8375 

4-  32     6  59.72 

-    7.586    ' 

1  t     a  Canis  Min.  (Protyon)   . 

0.5 

7  33  51-481 

4-    3.1431 

4-    5  29  28.71 

9.020 

y3f  Geminorum  (^Poiiux)  . 

1.2 

7  38  57.169 

3.6783 

+  28  16  37.85 

8.448     1 

<f  Geminorum 

* 

50 

7  47     S.ooo 

3.6791 

4-  27     2     5.51 
4  47  50     1.75 

9.060     , 

♦  26  Lyncis 

5.8 

7  47     8.421 

4-    4.38'Ji 

-    9.057     , 

*  Apparent  right  ascensions  of  stars  marked  with  an  .iKtriis^  ^re 
Periodic  corrections  given  in  the  Appendix  are  still  to  bo  3l)p\:^ 


i;Wen  after  those  of  standard  stars, 
to  tbe  positions  of  Sirius  and  Procyoa. 
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FIXED  BTAR8,  1896. 


MICAN  IM.ACKS 

FOK 

1896,0.     rjanuary  o*.i33,  Washington.) 

1 

U*m*t  of  aiHr. 

♦        Cirooml)ridj(<?  1374 

5-6 

KUht  Aftr4»nmon. 
h       m        ■ 

7  47  44672 

Annual 
VarUtion. 

s 
+    7.2738 

Declinatioii. 

Annual       | 
Variation. 

■ 

0       *         t* 

+  74  II  43.23 

m 

-  9.118 ! 

1  |)ra<  oiiih              .     S,  IV 

3.9 

7  4«  31  370 

-   O.1H21 

+109  59  48.95 

9.172  ' 

♦  w'  (!nii(:ri 

6,0 

7  54  38372 

+   3'0i()4 

+  25  40  38.81 

9.614  t 

3  [Jrtiiv  MajoriH  (11.) 

5-5 

8     2  28.101 

0.04 1 1 

+  68  46  47.44 

10.210  ' 

15  Ar«fis(//)     . 

3' 

8     3     6.8(/> 

2.5545 

-  24     0  16.55 

10.215 

1 

♦     C*  (lanrri 

4,8 

8     6  14.874 

+   3.4457 

+  17  57  38.43 

-  10.631  1 

♦     ft  Cam  ri 

3-H 

8  10  52.530 

+   3.25^ 

f    9  30  20.85 

10.882 

H  Crphri  (/r)            .      S   P. 

4.4 

8   12  23.383 

-   1.9340 

+102  36    6.50 

10.978 

*  30  Monoiiiotis 

3-y 

8  20  27.822 

+  2.9998 

-    3  34     1-84 

11.530 

♦     H  (Miainu'li'onliH 

4.6 

8  23  45.321 

-    1.7211 

-  77     8  56.01 

11.747 

ff  Cunrri 

54 

8  26  41.761 

+  3-4775 

+  20  47  39.37 

- 12.030 

(JKximUr.  3441     .     S  I*. 

'>-5 

8  30  27.327 

-   0.2243 

+107  49  14.34 

12.219 

♦     <r  llyiliM' 

45 

8  33  iy.461 

+  3.1455 

+     3  42  22.92 

12.457 

♦     Y  Caijrii 

4-y 

8  37  16.111 

3-4795 

+  21  50  32.31 

12.749 

t  ll\(liti' 

3-5 

8  41   16.158 

3.1813 

+    6  48     0.77 

13.027 

♦     a*  Cixucr'i  {Mraft) 

55 

«  47  54-017 

+  3.6721 

+  30  58  23.18 

- 13.433 

1  Hi  Hill  MajorJH 

3-3 

«  52     5257 

+  4.i3'^4 

+  48  26  59.23 

13-932 

ij  YtMir  Cai.  1879    S  V 

53 

8  52   i8.28y 

-   2.5697 

+  99  50  16.12 

13.665 

ff*  UiH.r  MajiuiH 

5-" 

(J     I    14.613 

4-  5'34^^o 

+  67  33  23.99 

14.311 

A  Cancri 

5' 

9     2     6.923 

3-2552 

+  11     5  12.06 

14.313 

*     0  llyilnti 

4" 

9     «  57.265 

+   3.J257 

+     2  45  10.23 

- 15.038 

*     ti  AikOh  ,         ,         .        . 

a.o 

9  12     3.472 

0.6754 

-  69  17  19.68 

14.809 

(  ArKi^H  .... 

a.6 

9   14   l8,iSi 

1.6010 

-  58  50  18.61 

15.007 

♦     a  Lymis 

3-3 

9  14  43159 

3.6674 

+  34  49  55.24 

15.049 

«  Ci^phri          .         .     S.  V. 

a.b 

9  16     5,874 

1.4361 

+117  51   18.47 

15.X83 

I    |)rttciuuH(n.) 

4-5 

9  22  15.594 

+  8.9480 

+  81  47     9.04 

- 15.506 

u    Uv^llil' 

a.  I 

9  22  aS.619 

2.04  QO 

-    8  12  28.57 

15469 

</  I'lSii'  Maji^ris* 

4,8 

9  25   17.093 

5.3«0S 

+  70  17  13.85 

»$.593 

f*  Ihstr  M«ii>ris 

y^ 

9  -55  54.032 

4-0375 

-^  52     9     3.94 

16.241 

,1  Crphoi  ^/^/  )          .     S.  IV 

34 

9  27   19.062 

0,7918 

-^109  53  45.37 

15.761 

♦  io  LriMus  Mim^ria   , 

4-7 

9  ^7  5«  230 

+  3.<'^^3 

+  36  51  3326 

-  15.805 

*     »*  l.ooniH 

3-^ 

9  35  3<^oj3 

+  3  2063 

+  10  21   55.20 

16.240  1 

1  •     C  Clwuiurloontia 

5 -J 

9  3^*  5^'-940 

-    1.5814 

-    80  28  26.67 

16.278  I 

i     I   IHUUS 

3- 

9  3^>  5^'-^>^^'^ 

+   3-4 « 39 

4>     24     15      10.68 

1^445 

n  Cn^hti              .    s  r 

4-^ 

9  40  24.033  1 

aSc>k)2 

<»>io9  10     2.70 

16.543  j 

,        ,H  l.t*\»ni>i 

4.0 

9  4^  50.1)68 

+   3.4itiS 

+  26  29  48.09 

-  16.8x4 

*  ii>  Lo\»nis  Minoris    , 

5-5 

9  51    iS,go8 

yi  9S<* 

*  41  33     3-02 

16.981   i 

7\)  Piavonis               ,     S  1* 

tKt» 

9  51   34^*^^- 

o.7.:<Hi 

+kx>  47  22.85 

17.017 

♦     T  l.tH^uis 

9  54  43-^^73 

3-173^^ 

*     8  32  35.15 

17x53 

a  Iah^ui>  v^*.,<  •  *vO 

13 

iv^     2  5^^^*3o 

3.  UKX) 

*    12    2v^    31.47    , 

17.489 

3 J  riv>»»  NLiuMis 

5-r 

iv>   10   jS.vUt> 

^    4-4  »U 

^  ^5  37  3^-7^ 

-  17.831 

♦     X  V\>.x  Maivuis 

3«* 

10    10  4v;.5i  1 

3.'  C» 

-  43  25  5^-^7 

17889 

f^  \.K\n\\< 

i  ^ 

u»  14  14  55t» 

3  5'iM 

♦  20  22     3.20 

18.X00 

♦     '4  H\vh.v 

4.^» 

10  ^1     3.0^0 

i.v>XXJ 

-    16    18    20.90 

18.322 

♦     .,1   I  i.v»Mis  Mmons    . 

43 

10  z\  5-v-\^3 

3  4^4' 

-  37  14  24-45 

18,329 

•        M      \l*t   »  r                               .              . 

1    4  5 

u>  2*  -35^3 

♦    2.-;j" 

-    3^^*  32  19-15 

-    l8w22S 

1 

K^  JO  15  "^3 

5- -4  4-^ 

-  76  14  5+-^ 

iS^iS 

^    I  <.*\«"x 

*^^ 

10  i^  .:.^  1'.^:" 

3  :'  ;** 

-     g  50  2;-^2 

18.444 

2fo  c.p^  s'  jM           s  r 

5  "* 

i.^  3v*  -r*:\  v;3 

l.O^>i 

-i.u  i8  34  45 

18,532 

•     ^  V\M   ;i-                    S  K 

4  ; 

'  *  35   -  5  -  5  4 

•     *"  4  *  .*^"' 

>       4    -4>4 

-  18.704 

•       Vj    t    '»'•*•''     »         •         *■'••    »■>-•'»        .t        N 

1     H           J 

v>»    *    •  i  •  1-,  •    >* 

t'\   <  -va    4.  tf 

r  ^^..^Ht  <A  ttLj.i^rl  itj 

rv 

FIXED  8TAR8,  1896. 
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MEAN  PLACES  FOR 

1896.0.     (January  o'.t33,  Washington.) 

Name  off  Star. 

Mafoii- 
tnde. 

Right  AteaniioB. 

Annual 
Vtriacion. 

Declination. 

Annual 
Variation. 

*  41  Leonis  Minoris   . 

5- 1 

hat 

10  37  4570s 

1 
+   3.2697 

e          *           M 

+  23  43  58.23 

-  18.749 

11  Argils  (var.) 

1-6 

10  41     1.475 

2.3M9 

-  59     8  15.95 

18.877 

I  Leonis 

5-3 

10  43  47.494 

3.1580 

+  11     5  43.55 

18.982 

♦     ^  Chamaeleontis 

4-7 

10  44  48.695 

0.6317 

-  79  59  30.91 

18.983 

I  Cephei                  .     S.  P. 

3.6 

10  45  58.537 

2.1233 

+114  20  48.07 

18.883 

*  46  Leonis  Minoris   . 

3.9 

10  47  29.772 

+  3.3679 

+  34  46  32.68 

-  19.305 

•         Groombridge  1706 

6.3 

10  51  38.095 

4.9490 

+  78  19  38-33 

19.196 

a  Ursae  Majoris 

2.0 

10  57  18.608 

+  3.7422 

+  62  18  44.77 

19.373 

•     11  Octantis 

6.1 

n     0     3.583 

-•  0.2342 

-  84     2     4.03 

19.37* 

♦    /'Leonis 

6.a 

n     I  35818 

+  3.0596 

+     2  31   12.09 

19.491 

*    ^  Ursae  Majoris 

3-2 

n     3  49.025 

+  3.3910 

+  45     3  44-56 

-  19.512 

d  Leonis 

2.7 

II     8  34.687 

3.1974 

+  21     5  36.27 

19.692 

♦     y  Ursae  Majoris 

3-7 

II  12  51.894 

3.2562 

4-  33  39  42.62 

19.579 

d  Crateris 

3-9 

II  14    8.473 

2.9968 

-  14  12  57.40 

19.469 

0  Cephei         .         .     S.  P. 

51 

II  14  21.339 

2.4467 

+112  27  26.74 

19.674 

T  Leonis 

5t 

"  22  35.330 

+  3.0860 

+    3  25  44.14 

-  19.807 

X  Draconis 

4.0 

II  25  13.702 

3.6142 

+  69  54  18.10 

19.843 

•     e  Hydrae 

3.8 

II  27  53.143 

2.9440 

-  31  16  56.28 

19.890 

V  Leonis 

4-4 

"31  37430 

3.0713 

-    0  14  58.77 

19.864 

Y  Cephei                   .     S.  P. 

3-5 

"  35     4-473 

2.4203 

+102  56  53.57 

20.077 

♦    /  Ursae  Majoris 

3-9 

II  40  33.612 

+  3. 188 1 

+  48  21  21.48 

-  19.964  1 

/Sf  Leonis 

2.2 

"  43  45314 

3.0635 

+  15     9  12.12 

20.121 

Y  Ursae  Majoris 

24 

II  48  21.745 

3.1790 

4-  54  16  22.29 

20.028 

Groombr.  4163    .     S.  P. 

7.0 

II  49  46.420 

2.8711 

■H06  10    6.50 

20.023  1 

•     ic  Virginis 

4.6 

"  55  32.578 

3.0740 

+    7  "  38.57 

20.087  . 

0  Virginis 

4-3 

II  59  54.684 

+  3-0574 

+    9  18  38.04 

-  20.014 

♦     e  Corvi  .                 .     '  ; 

3-2 

12    4  46.534 

3.0839 

-  22    2  28.86 

20.048 

4  Draconis  (H.) 

51 

12    7  20.080 

2.8780 

4-    78    II    38.85 

20.021 

Y  Corvi  .... 

2.7 

12  10  27.447 

3.0803 

-    16    57    52.30 

20.016 

♦     2  Canum  Venaticorum  . 

6.0 

12  10  54.952 

3.0206 

+   41    14    21.06 

20.063 

1?  ChamaE'lcontis 

4-5 

12  12  14.721 

+  3-4I2I 

-  78  44    4-38 

-  20.001 

i  •    6  Ursae  Minoris 

6.2 

12  14  21.531 

0.2210 

+  88  16  35.79 

19.940 

H  Virginis 

4.0 

12  14  35.112 

3.0688 

-    0    5  20.16 

20.040 

a}  Crucis 

0.9 

12  20  48.807 

3.2996 

-  62  31  21.77 

20.012 

•     a»  Corvi   .... 

31 

12  24  29.107 

3.X033 

-  15  56  10.51 

20.081 

♦     ^  Cantim  Venaticorum  . 

4.4 

12  28  48.270 

+  2.8583 

+  41  55  21.01 

-  19.612 

/9  Corvi  .... 

2.8 

12  28  55.401 

3.1427 

-  22  49  18.03 

19.959 

K  Draconis 

3-8 

12  29    2.765 

2.5884 

+  70  21  41.12 

19.886 

t 

•     Y  Virginis  (mran)    . 

2.9 

12  36  23.442 

3.0386 

-    0  52  45.25 

19.807 

21   Cassiopeiae  .         .     S.  P. 

5-7 

12  38  46.401 

3.8683 

+105  34  49.44 

19.745 

'  •  31  Comae  Berenices 

51 

12  46  38.104 

+  2.9296 

+  28     6  23.33 

-  19.655  , 

32*Camelopardah*s  (H.)    . 

5-2 

12  48  21.861 

0.4067 

+  83  58  41.19 

19.595  j 

'  •     Y  Cassiopeia*  .         .     S.  P. 

2.3 

12  50  25.769 

3.5837 

+119  50  47.69 

19.556  , 

a  Canum  Venaticorum   . 

3-2 

12  51     9.850 

2.8145 

+  38  52  47.87 

19.506  , 

♦  43  Cephei  (H.)          .     S.  P. 

4.6 

12  54  31.902 

7.3253 

4-  94  18     3.01 

19.488 

*     d  Muscae 

3.8 

12  55     8.135 

+  4.2034 

-  70  59  H-95 

-  19.466 

•     t  Virginis 

31 

12  57    0.030 

2.9879 

4-  II  31     5.14 

19.410 

0  Virginis 

4.6 

13     4  33.858 

3.1016 

-    4  59     1-76 

19.304 

i 

•  20  Cantmi  Venaticorum  . 

4-7 

13  12  52.776 

2.6959 

4-41     7  12.31 

19.027 

• 

a  Virginis  (Spica)    . 

t.i 

13  19  42.791 

+  3.1544 

-  10  37     6.72 

-    i8.8go  1 

*  Apparent  right  ascensions  of  start  narked  with  an  asterisk  ai>^  given  after  those  of  standard  start. 
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FIXED  STARS,  1896. 


1 

- 

-   _   _ 

- 

- 

- 

MEAN  PLACES : 

1 

FOR 

Magni- 
tude. 

2.2 

1896.0.     (January  o*  133, 

Washington.) 

1 

Name  of  Star. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

1 

Annual 
Variation. 

1 

*f           1 
-      18.815 

a  Urs.  Min.  (Poian's)  S.  P. 

h       m       s 
13    20   54.424 

s 
+24.4450 

0              f                 w 

+  91   14  48.50 

38  Cassiopeiae  .         .     S.  P. 

5-9 

13    23    29.226 

4.3873 

+110  16  14.72 

18.661 

*     K  Octantis 

5-4 

13    24      8.426 

8.8450 

-  85  15  10.00 

18.719 

C  Virginis 

3-6 

13    29    23.595 

3.0535 

-     0     3  50.98 

18.507    , 

♦         BAG.  4536        . 

50 

13    30      9.161 

2.6817 

+  37  42  54.60 

18.529 

*    m  Virginis 

5-4 

13    36      9.179 

+  3.1440 

-    8  10  41.25 

-    18.273 

fi  Ursa;  Majoris 

1.9 

13    43    26.637 

2.3706 

+  49  49  56.01 

18.069 

-q  Bootis 

2.8 

13  49  43978 

2.8567 

+  18  55     8.65 

18.158 

50  Cassiopeiae  .         .     S.  P. 

4.1 

13  54  32949 

5.0235 

+108     4  55.29 

17.623 

*     0  Apodis 

Var. 

• 

13  55  11-948 

5.6939 

-  76  17  38.97 

17.566 

^  Centauri 

0.7 

13  56  28.736 

+  4.1832 

-  59  52  16.79 

-    17.571 

•     ;r  Hydrae 

3.6 

14    0  26.819 

3.4024 

-  26  10  49.50 

17.348 

a  Draconis 

3-7 

14     I  34.474 

I.6241 

+  64  52  21.94 

17.291 

•     d  Bootis 

4.8 

14    5  39406 

2.7386 

+  25  35     3.34 

17.187 

♦     K  Virginis 

4.2 

14    7  20.853 

+  3.1947 

-    9  47  22.81 

16.909 

♦     4  Ursae  Minoris 

4.9 

14    9  15.119 

—  0.3126 

+  78     2  10.62 

-    16.904 

♦     d  Octantis 

50 

14  10  15.425 

+  9.0436 

-  83  II  27.63 

16.910 

a  Bootis  (Arciurus) 

0.2 

14  10  55.064 

2.7352 

+  19  43  25.84 

18.870 

•     k  Bootis 

4-3 

14  12  25.804 

2.2824 

+  46  33  56.90 

16.648 

*     X.  Virginis 

4-7 

14  13  28.897 

3.2389 

-  12  53  32.71 

16.730 

t  Cassiopeiae  .         .     S.  P. 

4.6 

14  20  29.352 

+  4.8708 

+"3     3  55-29 

-    16.406 

0  Bootis 

4.1 

14  21  39.449 

.     2.0441 

+  52  19  52.97 

16.751 

p  Bootis 

3.6 

14  27  20.951 

+  2.5878 

+  30  49  40.26 

15.946 

5  Ursae  Minoris 

45 

14  27  44.683 

-  0.1824 

+  76    9  29.78 

16.012 

a  Centauri  (mfan)  , 

-0.1 

14  32  32.093 

+  40393 

-  60  24  21.72 

15.034 

♦    M  Hydri  .                 .     S.  P. 

5-3 

14  33  51-984 

-  1.4182 

-100  26  13.87 

-•    15.689 

♦     a  Apodis 

41 

14  34  56.934 

+  7.2220  • 

-  78  36  11.25 

15.643 

♦  33  Bootis 

5-3 

14  34  58.013 

2.2342 

+  44  51   11.20 

15.698 

fi  Bootis 

2.6 

14  40  26.771 

2.6213 

^  27  30  45.44 

15.326 

a*  Librae  .... 

2.9 

14  45     7423 

+  3.3105 

-  15  36  34-48 

«5.i47 

P  Ursae  Minoris 

2.2 

14  51     0.462 

-  0.2243 

+  74  34  49-73 

-  14.720 

♦  47  Cephei  (H.)          .     S.  P. 

5-7 

14  52  15-257 

+  7.7517 

+100  59  33.79 

14.646 

•     Y  Scorpii 

3-4 

H  57  58.911 

3.5007 

-  24  52  23.31 

14.356 

P  Bootis 

3-7 

14  58     1.738 

2.2601 

+  40  48     2.48 

14.346 

48  Cephei  (H.)          .    S,  P. 

5-5 

15    7    7.216 

7.4302 

+102  38  51.80 

13.679 

♦     9  Bootis 

3-5 

15  11  18.652 

+  2.4210 

+  33  42  10.76 

-  13.567 

/9  Librae  .... 

2.9 

15  n  24.587 

3.2225 

-     8  59  56.99 

13.487 

♦     p  Octantis 

5-7 

15  19  19.039 

13.0691 

-  84     7     4.70 

12.893 

/tt*  Bootis 

4-5 

15  20  33.715 

+  2.2663 

+  37  44  31-12 

12.764 

-^  Ursae  Minoris 

3-2 

15  20  53.625 

—  0.1287 

+  72  12  14.59 

12.812 

♦     /?  Coronae  Borealis 

3-9 

15  23  32.508 

4-  2.4752 

+  29  27  50.62 

-  12.576 

a  Coronae  Borealis 

2.3 

15  30  17.091 

2.5394 

+  27     3  52.87 

12.287 

a  Serpentis 

2.7 

15  39    8.698 

2.9521 

+    6  45     9.99 

".529  1 

♦     r  Camelop.  (H.)      .     S.  P. 

4.6 

15  39  22.586 

6.2489 

4-108  59  18.86 

".497  i 

e  Serpentis 

3.7 

15  45  37.893 

+  2.9875 

+    4  47  27.26 

11.026  ' 

I 

C  Ursae  Minoris 

4.6 

15  47  46.476 

-  2.2383 

+  78    6  51.64 

-  10.939  ; 

t  Corona;  Borealis . 

4.1 

15  53  16.975 

+  2.4834 

+  27  10  44.63 

10.592  ; 

d  Scorpii 

2.6 

15  54  10,999 

3-5397 

-  22  19  32.12 

X  0.500 

y9*  Scorpii 

2.9 

15  59  23.360 

3.4817 

-  19  31   14.66 

lO.III 

♦     9^  Apodis 

4.9 

1  16    4  48.450 

+  8.7966 

-  78  25  58.81 

-    9.660  t 

1 

*  Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  atan. 
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Name  of  Star. 

Magni- 
tude. 

4.2 

Ri({ht  Ascension. 

*     if  Herculis 

h       m       t 
16      5    29.322 

Grooinhridge  2320 

5-5 

16     6     2.030 

^  Ophiuchi 

2.8 

16     8  53.702 

•     <f  Coronac  Borealis  (mean) 

5-3 

16    10   46.961 

T  Herculis 

3-9 

16    16    36.895 

♦     y  Apodis 

4.0 

16    17    30.667 

*     7i  Ursae  Minoris 

S-o 

i6  20  32.598 

ij  Draconis 

2.8 

16   22    35.097 

a  Scorpii  [Aniares) 

1.2 

16    23       1. 791 

pi  Herculis 

2.8 

16    25    44.941 

A  Draconis 

5.0 

16    28    11.374 

C  Ophiuchi     . 

2.8 

16    31    25.899 

a  Trianguli  Australis 

2.2 

16    37    39.217 

1?  Herculis 

3-7 

16    39    19.788 

a  Camelopardalis  .     S.  P. 

4.4 

i6  43  42.381 

ti  Ophiuchi 

3-4 

16  52  44-730 

€  Ursae  Minoris 

4-5 

16  56  37.687 

a  Herculis 

5-3 

16  57  45-953 

•     1}  Ophiuchi 

2-5 

17     4  24.756 

a'  Herculis  {7far.)     . 

3-1 

17    9  54307 

♦     n  Herculis 

3-4 

17  II  25.508 

♦     0  Ophiuchi 

3-3 

17  15  37300 

d  Ophiuchi  {far.)   . 

4-4 

17  20     1.097 

♦     a  Araj      .... 

3-8 

17    21    42.708 

Groombridge  966    S.  P. 

6.4 

17  25  49.575 

fi  Draconis 

3.0 

17   28      4.992 

♦         Groombridge  944     S.  P. 

6.4 

17   28   40.389 

a  Ophiuchi      . 

2.2 

17    30      6.397 

•      «  Herculis 

4.0 

17    36   31-^^0 

itf  Draconis 

4-9 

17  37  33-682 

fi  Herculis 

3-5 

17  42  23.318 

9'''  Draconis 

4.8 

17  43  47,207 

♦     d  Herculis 

3-9 

17  52  41.140 

y  Draconis 

2-5 

17  54  11.464 

p^Sagittarii     . 

2.9 

17  59     7-596 

♦     0  Herculis 

3-9 

18     3  29.143 

a  Ursae  Minoris 

4.4 

18    5  50.799 

22  Camelop.  (H.)     .     S.  P. 

4-7 

18    7  22.906 

fi}  Sagittarii     . 

4.1 

18     7  32.617 

ly  Serpentis     . 

3-5 

18  15  55-690 

*     X  Sagittarii     . 

2.9 

18  21  33.134 

♦     ;^  Draconis 

5-3 

18  22  55.856 

I  Aquilae 

4.0 

18  29  32.859 

♦     C  Pavonis 

4.2 

18  30  52.847 

a  Lyrae  ( y^ga) 

0.2 

18  33  25.053 

fi  Lyrae  {var.) 

3.6 

18  46  14.423 

a  Sagittarii     . 

3-3 

18  48  48.998 

50  Draconis 

51  Cephei(H.)          .     S.  P. 

5-6 
5-3 

18  49  43-597 
18  51  44.194 

n  Octantis 

_5.6 

18  52  53.186 

*  Apparent  right  ascensions  of  stars  markC' 


y  0^.133, 

Washington.) 

i 

Annual 
Variation. 

Dc 

+  45 

clination. 

Annual 
Variation. 

1 

M 

1 

-      9.566       I 

s 
■h   1.88 16 

12    27.31 

0.1424 

+  OS 

5     315 

9-497 

3.1402 

-     3 

25  35-13 

9.488 

2.2449 

+  34 

7  20.66 

9.238 

T.8014 

+  46 

33  39-15 

8.720 

+  g.0851 

7« 

39  47-41 

-  8.672 

-   1.8089 

+  75 

59  41-95 

8.178 

-f  0.8075 

+  61 

44  58-37 

8.215   1 

3.6712 

-  26 

12     3-94 

8.271 

+  2.5777 

+  21 

42  58.72 

8.035 

-  0.1323 

+  68 

59  34-5+ 

-  7-799  1 

+  3-2996 

-  10 

21  22.S1 

7-536 

6.3095 

-  68 

50  10.42 

7.101   1 

2.0541 

+  39 

7    I2.20 

7-003 

5-9295 

+113 

50      389 

6.551 

+  2.8377 

+     9 

32    12.64 

-  5.807 

—  6.3111 

+  82 

12    29.43 

5.477   ' 

+  2.2115 

+  33 

43-  8.15 

5-377   1 

3.4360 

-  15 

35  45-89 

4.738 

2.7338 

+  14 

30  32.15 

4.321 

+  2.0893 

+  36 

55  34-97 

r 

—  4.2x0 

3.6798 

-  24 

53  44-57 

3.912 

36595 

-  24 

4  46.05 

3.612 

5-4033 

-  60 

35  4940 

3-475 

8.0054 

+105 

I  32.09 

2.998 

+   1-3537 

+  52 

22  41.67 

-  2-784 

18.6920 

+  94  51  20.50 

2-746 

2.7831 

+  12 

38     8.80 

2.845 

+   1.6969 

+  46 

3  41-84 

2.051 

-  0-3531 

+  68 

48  21.49 

1.636 

+  2.3466 

+  27 

46  53.14 

-  2.300 

-   1.0778 

+  72 

II  59.09 

1.69X 

+  2.0553 

+  37 

15  51-67 

0.621 

1-3917 

+  51 

30     370 

0.538 

3.8517 

-  30 

25  30.97 

-  0.295 

+  2.3395 

+  28 

44  53.37 

4-  0.308 

—  19.4800 

+  86 

36  45-65 

0.562 

+  6.6168 

+110 

38  38.83 

0.763 

3-5867 

-  21 

5     9-15 

0.647 

3.1024 

-     2 

55  31-42 

0.717 

+  3-7025 

-  25 

28  45-37 

4-  1.660 

—   T.0802 

+  72 

41   15.26 

1.628 

+  32645 

-     8 

19    0.44 

2.248 

7.0266 

-  71 

30  58.25 

2.553 

2.03x4 

+  38 

41   12.42 

3.186 

-¥  2.2143 

+  33 

14  30.54 

+  4.001 

+   3-7213 

-  26 

25  32.80 

4.162 

-   1.9116 

+  75 

18  40.49 

4-392 

+  29.7450  1  +  92 
+104.0170  \    -   89 

47  21.32 

4.634 

15  36.43 

+  4.569 

with  an  asterisk  a^ , 


^Vvcn 


after  Ibo&e  of  standard  stars. 
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MEAN  PLACES  FOR 

1896.0.     (January  o*.i33,  Washington.) 

Name  of  Star. 

Masnl- 
tuae. 

Right  Ascension. 

Annual 
Variation. 

Declinadon. 

Annual 
Variation. 

♦     X  Lyrae   .... 

3-3 

h      m       8 

18  55    3.212 

8 
+    2.2444 

0              f                 M 
+      32       32       4909 

* 
+    4.781 

C  Aquilae 

31 

19      0   37.806 

2.7569 

+       13       42       32.09 

5-139 

•     <  Lyrae   .... 

5-2 

19     3  35-473 

2.I4I3 

+  35  56  13.91 

5.502 

♦  25  Camelopardalis  .     S.  P. 

5-3 

19     9  12.300 

12.9265 

+  97  23  19.21 

5.996 

d  Sagittarii     . 

50 

19  II  32.998 

3.5"9 

-  19     8  16.20 

6. 141 

d  Draconis 

31 

19  12  31.911 

+  0.0279 

+  67  28  42.90 

+    6.327 

♦     e  Lyrae   .... 

4.4 

19    12    45.424 

4-   2.0791 

+  37  56  5424 

6.260 

T  Draconis 

4-5 

19    17    33.307 

—    1.X208 

+  73     9  44-47 

6.765 

Piazzi  vii,  67       .     S.  P. 

5-7 

19   20      3.762 

+  6.2930 

+11 1  19  19.92 

6.90Z 

^  Aquilae 

3-5 

19   20    15.279 

3.0251 

+    2  54  26.97 

6.956 

•     /9  Cygni  .... 

31 

19    26    31.640 

+  2.4195 

+  27  44  28.43 

+    7.384 

i  Ursae  Minoris 

6.5 

19    26    59.834 

-66.7360 

+  88  58  46.80 

7.438 

K  Aquilae 

50 

19    31    17.776 

+   3.2286 

-     7  15  30.66 

7.779 

♦    /9  Sagittae 

4-5 

19    36    22.689 

2.6955 

+  17  14    5-99 

8.158 

X  Aquilae 

2.8 

19   41    18.923 

2.8522 

H-  10  21  35.45 

8.570 

♦     a  Cygni  .... 

2.9 

19    41    43506 

+   I.8761 

+  44  52  36.57 

+    8.647 

a  Aquilae  {Aliair)   . 

0.9 

19  45  42.552 

2.9275 

+    8  35  37.11 

9.296 

♦        Groombridge  1 374  S.  P. 

5-6 

19  47  44.672 

+  7-«738 

+105  48  16.77 

9. 1 18 

t  Draconis 

3-9 

19  48  31-370 

—  0.1821 

+  70    0  11.05 

9.172 

♦     t  Pavonis 

4.1 

19  48  33-362 

+  7.0087 

-  73  II     1.47 

9.147 

P  Aquilae 

3-9 

19  50  12.284 

+  2.9470 

+    68  49.13 

+    8.783 

♦     r  Sagittae 

3.6 

19  54    7930 

2.6678 

+  19  12  35.31 

9.6x6 

♦     c  Sagittarii 

4-5 

19  56  15.838 

3.6960 

-  27  59  55-39 

9.758 

T  Aquilae 

5-7 

19  59     3.628 

2.9329 

+    6  59     3.98 

9.962 

3  Ursae  Majoris  (H.)    S.P. 

55 

20    2  28.101 

6.04 I I 

+111  13  12.56 

10.210 

♦     6  Aquilae 

3-3 

20    5  56.303 

-t-  3.0969 

-     I     7  47-88 

•f  ia482 

♦  31  Cygni  .... 

3-9 

20  10  21.422 

1.8894 

+  46  25  33.11 

10.804 

a*Capricomi  . 

3-7 

20  12  17.074 

H-   3.3316 

-  12  52     1.53 

10.942 

K,  Cephei  (pr.) 

4.4 

20  12  23.383 

-   1.9340 

+  77  23  53.50 

10.978 

a  Pavonis 

2.1 

20  17  25.672 

+  4.7802 

-  57    4    4.65 

11.226 

r  Cygni  .         . 

2-3 

20  18  29.859 

+   2.1538 

+  39  55  25.37 

+  11.387 

IT  Capricorni   . 

5' 

20  21  22.147 

3.4388 

-  18  33     9.32 

11.582 

t  Delphini 

4.0 

20  28  14.694 

+   2.8671 

+  10  56  59.76 

12.063 

Groombridge  3241 

6.5 

20  30  27.327 

—  a2243 

4-  72  10  45.66 

12.2x9 

♦     a  Delphini 

3-9 

20  34  48.453 

+  2.7878 

+  15  32  42.54 

X2.54X 

•     p  Pavonis 

3.4 

20  35  35271 

+  5.4664 

-  66  34  35.39 

+  12.569 

a  Cygni  .... 

1-4 

20  37  53.205 

2.0445 

+  44  54  30.98 

12.739 

•    iff  Capricorni  . 

4-3 

20  39  56.307 

3.5597 

-  25  38  40.30 

12.723 

♦     t  Cygni  .... 

2.6 

20  42     0.205 

2.4279 

+  33  34  50.15 

13.357 

fi  Aquarii 

4.8 

20  47     2.692 

+  3.2392 

-    9  22  24.85 

13.3" 

12  Year  Catalogue,  1879  . 

5-3 

20  52  18.289 

-  2.5697 

+  80    9  43.88 

+  13.665 

¥  Cygni  .... 

4.1 

20  53  17.740 

+  2.2344 

+  40  46    0.23 

13.740 

tf*  Ursae  Majoris           S.  P. 

50 

21     I   14.613 

5.3460 

4-112  26  36.01 

14.31X 

61*  Cygni  .... 

5.4 

21     2  14.063 

2.6835 

+  38  14  16.38 

17.551 

C  Cygni  .... 

3-3 

21     8  30.544 

2.5499 

+  29  48     0.87 

14.628 

♦     T  Cygni  .... 

3.8 

21   10  38.391 

+  2.3937 

+  37  36    538 

4-  15.278   1 

a  Cephei 

2.6 

21   16     5.874 

1.4361 

+  62     8  41.53 

15.183 

I   Pegasi 

4-3 

21   17  16.566 

2.7723 

+  19  21  34.20 

X5.258 

♦     C  Capricorni  . 

3.8 

21  20  43.829 

3.4334 

-  22  51  42.64 

15.405 

I   Draconis  (H.)       .     S.P. 

4-5 

21  22   15.594  *  +  8.9480  1+98  12  50.96 

+  15.506 

*  Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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MEAN  PLACES  FOR 

1896.0.     (January  0*133,  Washington.) 

1 

Name  of  Star. 

Macni- 
taae. 

Right  Atcension. 

Annnal 
Variation. 

DccUnaUon. 

Annual 
Variation. 

d  Ursae  Majoris      .     S.  P. 

4.8 

h     m        1 
21    25    17.093 

a 
-»-  5-3898 

+109   42   46.15 

+   1 5- 593 

^  Aquarii 

2.9 

21    26      5.069 

3. 161 3 

-    6     I  43.39 

15.681 

/9  Cephei  (/r.) 

3-4 

21    27    19.062 

0.79x8 

+  70    6  14.63 

15.761 

^  Aquarii 

4.8 

21    32    12.978 

3-1974 

-    8  19  14.19 

15-990  : 

♦  74  Cygni  .... 

5.0 

21    32   46.822 

2.4020 

+  39  56  46.00 

x6.o66  < 

•     A*  Octantis 

5-4 

21    34   56.760 

+  9-7155 

-  83  II  49.75 

4-   16.091 

♦     C  Chamaeleontis      .     S.  P. 

5-2 

21    36   56.940 

-   1.5814 

-  99  31  33-33 

X6.278 

c  Pegasi 

a.4 

21  39    4-705 

•f  2.9467 

+    9  23  53.46 

16.373 

II  Cephei         .         . 

4.8 

21    40   24.033 

0.8992 

+  70  49  57-30 

X6.543 

•    «*  Cygni  .... 

4-5 

21    42    57.061 

2.2x38 

•f  48  49  42.04 

16.555 

M  Capricorni  . 

5« 

21  47  37581 

+  3-2753 

-  14     2  28.84 

+   16.797 

♦  i6  Pegasi 

51 

21    48    19.788 

2.7282 

+  25  26     8.89 

16.834 

79  Draconis     . 

6.6 

21    51    34.002 

0.7260 

+  73  12  37.15 

17.0x7 

a  Aquarii 

30 

22      0   26.543 

3.0825 

-    0  49  30.36 

17.371 

a  Gruis  .... 

1.9 

22       I    40.718 

3.8030 

-  47  27  52.15 

17.266 

♦     IT  Pegasi 

4-3 

22      5    22.098 

+  2.6606 

4-  32  40    4.88 

+   17.593 

32  Ursae  Majoris      .     S.  P. 

3-7 

22    10    28.946 

4-4134 

4-114  22  23.22 

17.831 

0  Aquarii 

4.4 

22    II    20.764 

i.1686 

-     8  18     4.11 

17.816 

♦     0  Octantis 

6.2 

22    II    43.262 

12.9508 

-  86  29  44.64 

17.946 

•     X  Aquarii 

4.0 

22    16    17.065 

3.1005 

-     I  54  41.06 

18.053 

-K  Aquarii 

4.6 

22    19    57.966 

+  30645 

+    0  50  58.76 

+   18.168 

♦     c  Aquarii 

4-9 

22    25       8.584 

3-X777 

-  II  12  36.35 

18.331 

9  Draconis     .         .     S.  P. 

50 

22    26    15.783 

5.2448 

+103  45     532 

18.415 

♦     a  Lacertae 

3-9 

22    27      0.350 

2.4633 

+  49  44  51-71 

18.424 

iy  Aquarii 

4.2 

22    30      0.733 

3.0834 

-    0  39  12.72 

18.469 

226  Cephei  (B.) 

5-7 

22    30    26.993 

+   1.0752 

+  75  41  25.55 

+   18.532 

*  10  Lacerta; 

5.0 

22  34  35657 

2.6874 

+  38  30  32.30 

18.679 

•     /9  Octantis 

4.4 

22  35  25.254 

6.4420 

-  81  55  35.16 

18.704 

C  Pegasi 

35 

22    36    16.513 

2.991  X 

+  10  17  18.49 

18.716 

•     I  Pegasi 

41 

22    41    31.271 

2.8857 

+  23     I     6.10 

18.884 

c  Cephei 

3-6 

22  45  58-537 

-»•  2.1233 

+  65  39  11.93 

4-    18.883 

I  Aquarii 

3-8 

22    47    11.366 

3-1324 

-     8     7  58.62 

19.084 

♦         Groombr.  1706    .     S.  P. 

6.3 

22    51    38.095 

4.9490 

4-101  40  21.67 

19.196 

a  Pis.  Aust.  (Fomalhaui). 

1-3 

22    51    54.226 

3.3234 

-  30  10  24.32 

19003 

*     0  Andromedse 

3.8 

22    57      8.099 

2.75XX 

+  41  46     0.75 

19.294 

a  Ursa;  Majoris           S.  P. 

2.0 

22    57    18.608 

+  3.7422 

4-117  41   15.23 

+   19.373 

a  Pegasi  i^Markab) 

2-5 

22  59  34.806 

2.9«53 

+  H  38  44-27 

19.309 

♦     ^  Aquarii 

4-3 

23     8  56.211 

3-1085 

-    6  36  34.51 

19-365 

0  Cephei 

51 

23  H  21.339 

2.4467 

+  67  32  33.26 

19.674 

♦     T  Pegasi 

4.6 

23    15    29.327 

2.9643 

+  23  10  15.32 

X9.661 

B  Piscium 

4-3 

23    22    41.529 

+   30413 

+     5  48  27.23 

+   19-731 

I  Draconis      .         .     S.  P. 

4.0 

23    25    13702 

3.6142 

+110     5  41.90 

19.843 

♦     X  Andromedae 

3.8 

23    32    28.405 

2.9240 

+  45  53  3983 

19.475 

t  Piscium 

4-3 

23  34  36.060 

3-OH43 

+     53  45-30 

19.486 

y  Cephei 

3-5 

23  35     4-473 

2.4203 

+  77     3     6.43 

20.077 

♦     /*  Aquarii 

5-2 

23  38  48501 

+   3. '163 

-  18  51   14.69 

4-   19.962   1 

*     fi  Sculptoris    . 

4.6 

23  43  30.569 

3.1314 

-  28  42  18.77 

19.858 

•     y^  Octantis 

5-2 

23  45  59  434 

3.66S2 

-  82  35  48.62 

19.995 

Groombridge  4163 

6.6 

23  49  46.420 

2.87x1 

+  73  49  53-50 

20,023  1 

io  Piscium 

4-2 

23  53  58243 

3.0787  1  +     6  17   15.01 

19-931 

♦  33  Piscium 

4-7 

24     0     0.736 

4  3.0708 

1  -    6  17  21.26 

+  20.147 

*  Apparent  right  ascensions  of  stars  msrked  with  an  asterisk  a(>^  sivtB  ^^^^^  tViose  ot 


standard  star^ 
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JANUAKY,  1896. 


.     CIRCUMPOLAR  STARS 

• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursx  Minor  is. 
(Po/ans.) 

Mean 
Solar 
Date. 

51  Ceph 

lei  (Hev.) 

Mean 
Solar 
Date. 

dUrsae  Minoris. 

Mean 
Solar 
Date. 

A  Ursae  Minoris. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

1 

Declina- 
tion 
North, 

Jan. 

h      m 
I    20 

+88  45 

Jan. 

h      m 

6  52 

+  8712 

Jan. 

h      m 

18  5 

0       f 
+  8636 

Jan. 

h      m 
19   25 

+88  58 

0.3 

47-30 

M 
36.9 

0.5 

8 
18.79 

n 

44-3 

0.9 

1 
24.98 

34-8 

I.O 

8 
24.46 

44-7 

x-3 

46.32 

37-1 

1-5 

18.97 

44-7 

1.9 

24.94 

34-4 

2.0 

23.89 

44.4 

2.3 

45-29 

37-2 

2-5 

19.12 

45-0 

2.9 

24.94 

34-1 

3-0 

23.36 

44-0 

3-3 

44.22 

37-3 

3-5 

19.24 

45-4 

3-9 

24.96 

33.7 

4.0 

22.91 

43-7 

4-3 

43-14 

37-4 

4-5 

19-31 

45-7 

4-9 

24-98 

33-3 

5-0 

22.56 

43-3 

5-3 

42.09 

37-5 

5-5 

19.38 

46.1 

5-9 

25.04 

330 

6.0 

22.30 

430 

6.3 

41.09 

37-6 

6.5 

19.41 

46.4 

6.9 

25-09 

32.6 

7-0 

22.09 

42.6 

7-3 

40.14 

37-6 

7-5 

19-43 

46.7 

7-9 

25.16 

32.3 

8.0 

21.89 

42.3 

8.3 

3925 

37-7 

8.5 

19.47 

47.0 

8.9 

25.21 

32.0 

9.0 

21.68 

42.1 

9.3 

38.38 

37-7 

9.5 

19.50 

47-3 

9.9 

25.27 

31-7 

10.0 

21.44 

41.8 

10.2 

37-54 

37-8 

10.5 

19.55 

47.6 

10.9 

2531 

31.4 

11.0 

21.17 

41-5 

Z1.2 

36.68 

37-9 

11.5 

19.63 

47.8 

11.9 

25-35 

3X.I 

12.0 

20.88 

41.2 

12.2 

35-79 

37-9 

12.5 

19.69 

48.1 

12.9 

25.39 

30.8 

13.0 

20.56 

40.9 

13.2 

34.86 

38.0 

13-5 

19.77 

48.4 

13.9 

25.44 

30.5 

13.9 

20.27 

40.6 

14.2 

33.88 

38.1 

14-5 

19.84 

48.8 

14.9 

25.50 

30.2 

14.9 

20.01 

40.2  ! 

15.2 

32.84 

38.1 

15-5 

19.86 

49.1 

15.9 

25-59 

29.8 

15.9 

19.80 

39.9  1 

1 

16.2 

31-75 

38.2 

16.5 

19.86 

49-5 

16.9 

25.72 

29.4 

16.9 

19.68 

1 
39.5  1 

17.2 

3065 

38.2 

17-5 

19.83 

49.8 

17.9 

25.84 

29.1 

17.9 

19.65 

39.2  1 

18.2 

2955 

38.2 

18.5 

19.76 

50.2 

18.9 

25-99 

28.7 

18.9 

19.70 

38.8  , 

19.2 

28.50 

38.1 

19.5 

19.67 

50.5 

19.9 

26.17 

28.4 

19.9 

19.81 

38.5  , 

20.2 

27.49 

38.1 

20.4 

19.56 

50.8 

20.9 

26.34 

28.1 

20.9 

19-95 

38.2  ' 

21. 2 

26.54 

38.1 

21.4 

i9'45 

51.1 

21.9 

26.51 

27.9 

21.9 

20.12 

37-9 

22.2 

25.62 

38.0 

22.4 

19-35 

51.4 

22.9 

26.68 

27.6 

22.9 

20.28 

37-6  , 

23.2 

24-75 

38.0 

23-4 

19.27 

51-7 

23.9 

26.82 

27-3 

23-9 

20.38 

37.3 

1 

24.2 

23.87 

37-9 

24.4 

19.21 

52.0 

24.9 

26.96 

27.1 

24.9 

20.47 

r 

370  ' 

25.2 

.  23.03 

37-9 

25.4 

19.15 

52.2 

25.9 

27.10 

26.8 

25.9 

20.52 

36.7 

26.2 

22.15 

37-9 

26.4 

19.10 

52.5 

26.9 

27.22 

26,5 

26.9 

20.53 

36.4  ' 

27.2 

21.22 

37-9 

27.4 

19.04 

52.8 

27.9 

27.37 

26.2 

27-9 

20.56 

36.1 

1    28.2 

20.24 

37-9 

28.4 

18.98 

53.1 

28.9 

27.54 

259 

28.9 

20.63 

t 
35-7 

1 

,    29.2 

19.21 

37.8 

29.4 

18.90 

53-4 

29.9 

27.71 

25.6 

29.9 

20.77 

35-4 

1    30- 2 

18.15 

37.8 

30.4 

18.78 

53.8 

30.9 

27.91 

25.2 

30.9 

20.98 

35.0 

3X2 

17.10 

37-7 

31-4 

18.64 

54-1 

31.9 

28.13 

1         24.9 

31.9 

21.28 

34-7 

32.2 

16.06 

37-6 

32.4 

18.44 

54-4 

32.9 

28.37 

1         24.6 

1 

32.9 

21.64 

34.4 

FEBRUARY,  1896. 
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CIRCUMPOLAR  STARS. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


a  Ursx  Minor  is. 
{Po/aris.) 


RiRht 

Ascen- 

sion. 


Declina- 
tion 
North. 


Feb. 


Z.2 
2.2 
32 

4-2 

6.2 

7* 

8.2 

9.2 
I0.2 
II. 2 
12.2 

13-2 
14.2 
I5.I 
16. 1 

17. 1 
18. 1 
19. 1 
20.1 

21. 1 
22.1 

23- 1 
24.1 

25-1 

26.1 
27.1 

28.1 

29.1 
30.1 


h  m 
I    19 

s 
76.06 

75.07 

74.12 

73-25 

72.45 
71.66 

70.88 

70.10 

69.28 
68.42 

67.53 
66.57 

65.61 
64.66 

63-73 
62.87 

62.08 
61.32 
60.64 
60.00 

59-34 
58.71 

58.02 
57-31 

56.55 
55.77 

54-97 
54-22 

53-49 
52.83 


+  8845 

37.6 

37-5 
37-4 
37-3 

37- 1 
37-0 
36.9 
36.8 

36.7 
36.6 

36.5 
36.3 

36.2 
36.0 
35.8 
35-6 

35-4 
35-2 
35-0 
34-8 

34-6 

34-4 
34-2 

34- 1 

33-9 
33-7 
33-5 
33-3 

33-0 
32.7 


Mean 
Solar 
Date. 


Feb. 


1.4 
2.4 

3-4 
4.4 

5.4 
6.4 

7-4 
8.4 

9-4 

10.4 

II. 4 
12.4 

134 
14.4 
15.4 
16.4 

17.4 
18.4 
19.4 
20.4 

21.4 

22.4 

23-4 
24.3 

25-3 
26.3 

27-3 

28.3 

29-3 
303 


51  Cephei  (Hev.) 


RiRht 
Ascen- 
sion. 


h      m 

6  52 

I 
18.44 

18.24 

18.03 

17.82 

17.61 
17.41 
17.24 
17.07 

16.90 
16.74 
16.54 
16.32 

16.07 
15.80 

15-47 
15-15 

14.82 
14.49 
14.18 
13.88 

I3'6i 
13-36 

13-10 
12.84 

12.57 
12.27 
11.94 
11.56 

II. 19 
10.79 


Declina- 
tion 
North. 


+  8712 


54.4 
54-7 
55-0 
55-3 

55.5 

55-7 
56.0 

56.2 

56.5 
56.7 
57.0 

57-3 

57-6 

57-9 
58.2 

58.4 

58.6 
58.8 
59.0 
59-2 

59-4 
59-6 

59.8 
60.0 

60.2 
60.4 
60.6 
60.9 

61. 1 
61.2 


Mean 
Solar 
Date. 


Feb. 


1.9 
2.9 

3-9 
4.9 

5.9 
6.9 

7.9 
8.9 

9-9 
10.9 

11.9 

12.9 

13.9 
14.9 

15.9 

16.8 

17.8 
18.8 
19.8 
20.8 

21.8 
22.8 
23.8 
24.8 

25.8 
26.8 
27.8 
28.8 

29.8 
30.8 


^  Ursae  Minor  is. 


RiRht 
Ascen- 
sion. 


h 
18 


m 


■ 
28.37 
28.60 

28.84 
29.07 

29.31 
29.54 
29.75 
29.97 

30.18 
30.41 
30.66 

30.94 

31-23 

31-53 
31.87 

32.19 

32.51 
32.84 

33-M 
33-43 

3370 
3398 
34-24 
34-54 

34-83 
35-14 
35-48 
35-84 

36.20 
36.55 


Declina- 
tion 
North. 


+8636 


24.6 
24.4 
24.1 

239 

23.7 

23-5 
23-3 
23-1 

22.8 
22.6 
22.3 
22.1 

21.8 
21.6 

21.4 

21.2 

21.0 
20.9 
20.7 

ao.6 

20.4 
20.3 
20.1 
19.9 

19.7 

19-5 
19.4 

19.2 

19. 1 
19.0 


Mean 
Solar 
Date. 


Feb. 

1-9 
2.9 

3-9 
4.9 

5.9 
6.9 

7-9 
8.9 

9.9 
10.9 
11.9 
12.9 

13-9 
14.9 

15.9 
16.9 

17.9 

18.9 

19-9 
20.9 

21.9 
22.9 

23-9 
24-9 

25-9 
26.9 

27-9 
28.9 

29.9 
30.9 


X  Ursae  Minor  is. 


RiRht 
Ascen- 
sion. 


h       m 

■ 
21.64 

22.08 

22.52 

22.98 

23-43 
23-85 
24.22 
24.58 

24.94 
25.32 

25-75 
26.24 

26.81 
27.49 
28.20 
28.98 

29.77 

30.54 
31.28 

31.97 

32.63 

33.27 
3387 
34.51 

35.20 

35.95 
36.76 

3767 

38.63 
39.63 


Declina- 
tion 
North. 


+8858 


34.4 
34.0 

33.7 
33-4 

33.2 
32.9 
32.7 
32.4 

32.1 
31.8 

31.5 
31.2 

30.9 
30.6 

30.3 
30.0 

29.7 

29.5 
29.3 

29.1 

28.9 
28.6 
28.4 
28.2 

27.9 
27.6 
27.4 
27.1 

26.9 
26.7 
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MARCH,  1896. 


CIRCUMPOLAR  STARS. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Meao 
Solar 
Date. 


Mar. 


I.I 

2.1 

3-1 
4-1 

5.x 
6.1 

7-1 

8.1 

9.1 

lO.Z 

II. i 

12. 1 

I3X 
14. 1 

I5-I 
16.  z 

17. 1 
18.1 
19. 1 
20.x 

21. z 
22.0 
23.0 
24.0 

25.0 
26.0 
27.0 

28.0 

I  29.0 
1  30.0 
'  31.0 

I  32.0 


a  Ursx  Minoris. 
(Po/aris.) 


RiRht 

Ascea- 

sion. 


h      m 
I    19 

8 
52.83 
52.24 

51.72 
51.25 

50.81 
50.38 
49.92 

49-45 

48.92 

48.36 
47.78 
47.20 

46.66 
46.17 

45.74 
45.40 

45.11 
44.87 
44.66 

44-45 

44.24 
43-98 
43-70 
43-39 

43.06 
42.76 
42.50 
42.27 

42.15 
42.09 

42.08 
42.13 


Declina- 
tion 
North, 


+8845 


32.7 

32.5 
32.2 

31.9 

31.7 
31  5 
31.2 
31.0 

30.8 

30.5 

30.3 
30.0 

29.7 
29.4 

29.1 

28.7 

28.4 
28.  z 
27.8 
27.5 

27.3 
27.0 
26.8 
26.5 

26.2 

25-9 
25.6 

25.3 

24.9 
24.5 
24.3 
24.0 


Mean 
Solar 
Date. 


51  Cephei  (Hbv.) 


Mar 


1.3 
2.3 
3.3 
4-3 

5-3 
6.3 

7.3 

8.3 

9.3 
10.3 

"3 
12.3 

13.3 

14-3 

15.3 
16.3 

17.3 
18.3 

19.3 
20.3 

21.3 
22.3 

23.3 
24.3 

25.3 
26.3 

27.3 
28.3 

29.3 

30.3 

31-3 
32.2 


RiKht 
Ascen- 
sion. 


h      m 

651 

8 

70.79 

70.38 
70.00 
69.63 

69.27 
68.95 
68.61 
68.29 

67.97 
67.60 
67.21 
66.81 

66.37 
65.91 
65.44 
64.99 

64.54 
64.13 
63.74 

63-37 

63.00 
62.64 
62.28 
61.91 

61.50 
61.08 
60.62 
60.16 

59.69 

59-23 
58.80 

58.38 


Declina- 
tion 
North. 


+  8713 


1.2 

1.4 

X.5 
1.6 

1.7 
Z.8 

2.0 

2.Z 

a.2 

2.4 
2.6 

*.? 

2.8 
30 
3-1 
3.1 

3.2 
3.2 

3.3 
3-3 

3.3 
3.4 
3-4 
3.5 

3-6 
3.6 

3-7 
3.7 

3-7 
3-7 
3.7 
3.6 


Mean 
Solar 
Date. 


rl  Ursae  Minoris. 


Mar. 

1.8 
2.8 

3.8 

4.8 

5.8 
6.8 

7-8 
8.8 

9.8 
10.8 
ZZ.8 

Z2.8 

13-8 
14.8 
15.8 
16.8 

17.8 
18.8 
19.8 
20.8 

21.8 
22.7 
23.7 
24.7 

25.7 
26.7 
27.7 
28.7 

29-7 
30-7 
31-7 
32.7 


RiRht 
Ascen- 
sion. 


Declina- 
tion 
North, 


h 
18 


m 


■ 

36.55 
36.91 

37.26 
37-59 

37.91 
38.23 

38.54 

38.84 

39.18 

39-53 
3990 
40.28 

40.66 
41.07 
41.46 
41.84 

42.21 

42.57 
42.90 

43.22 

43-54 

43.88 

44.21 
44-55 

44.90 

45-27 
45.66 

46.04 

46.41 
46.77 
47.12 
47.45 


+  8636 


19.0 
18.9 
18.8 
18.8 

18.7 
18.6 
18.6 
18.3 

78.4 
18.3 
18.2 
z8.z 

18.0 
18.0 
18.0 
18.0 

18.0 
18.0 
18.1 
tS.i 

18. 1 

18.1 
18.1 
18.0 

18.0 
18.1 
18.1 
18.2 

18.2 
18.3 
18.4 
18.5 


Mean 
Solar 
Date. 


A  Ursae  Minoris. 


Mar. 


1.9 
2.9 

3-9 
4-9 

5.9 
6.9 

7.9 
8.9 

9-9 
10.9 

11.8 

12.8 

13.8 
14.8 
15.8 
16.8 

17.8 
18.8 
19.8 
20.8 

21.8 

22.8 
23.8 
24.8 

25.8 
26.8 
27.8 

28.8 

29.8 
30.8 
31.8 
32.8 


RiRht 
Ascen- 
sion. 


h       m 

■ 
39-63 
40.63 

41.60 
42.54 

43-45 

44-31 
45.16 

45-99 

46.87 
47.80 
48.81 
49.88 

51.02 
52.20 

53.40 
54-59 

55.75 
56.84 

57.90 
58.89 

59.88 
60.83 
61.83 
62.88 

63.98 
65.13 

66.35 
67.61 

68.86 
70.11 
71.30 
72.44 


Declina- 
tion 
North, 


+  8858 

26.7 
26.5 
26.3 
26.2 

26.0 

25.9 
25.7 

25.5 
25.4 

25.2 
25.0 
24.8 

24.6 

24.4 
24.3 

24.2 

24.1 
24.0 
24.0 

23.9 

23.8 
23.7 

23.6 

23.5 

23.4 
23.3 

23.2 

23.1  , 

23.0 
23.0 
23.0 
23.0 


APRIL,  1896. 
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CIRCUMPOLAR  STARS 

• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursae  Minoris. 
(Po/aris.) 

Mean 

Solar 
Date. 

51  Ceph 

ei  (Hbv.) 

Mean 
Solar 
Date. 

6  Ursae  Minorb. 

Mean 
Solar 
Date. 

A  Ursae  Minoris. 

Right 

Aacen- 

•ion. 

Declina- 
tion 

Right 

Ascen- 

aion. 

Declina- 
tion 
Nprih, 

Right 

Ascen- 

sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Apr. 

h      m 
I    19 

+88  45 

Apr. 

h      m 

651 

+  87  13 

Apr. 

b      m 

18  5 

+86  36 

Apr, 

h      m 
19   26 

e         » 
+  8858 

I.O 

1 
42.13 

24.0 

Z.2 

8 
58.38 

M 
3.6 

1-7 

8 
47.45 

m 
18.5 

1.8 

s 
12.44 

23.0 

2.0 

42.18 

23.6 

2.2 

58.00 

3-5 

2.7 

47  77 

18.7 

2.8 

13.51 

23-1 

3.0 

42.24 

23-3 

3.2 

57.62 

3.5 

3.7 

48.07 

18.8 

3.8 

14-55 

23-1 

4.0 

42.27 

23.1 

4-2 

57.26 

3-5 

47 

48.38 

18.9 

4.8 

15-58 

23-1 

5.0 

42.26 

22.8 

5-2 

56.90 

3-5 

5.7 

48.69 

18.9 

5.8 

z6.6i 

23.0 

6.0 

42.21 

22.5 

6.2 

56.51 

3.4 

6.7 

49.02 

X9.O 

6.8 

17-67 

23.0 

7.0 

42.16 

22.2 

7.2 

56.11 

3.4 

7-7 

49-35 

19. 1 

7.8 

18.79 

23.0 

8.0 

42.07 

21.9 

8.2 

55-70 

3.4 

8.7 

49.70 

19. 1 

8.8 

19.97 

22.9 

9.0 

42.02 

2X.6 

9.2 

55-25 

3.4 

9-7 

50.07 

19.2 

9.8 

2Z.2Z 

22.9 

lO.O 

42.03 

21.3 

10.2 

54-79 

3.4 

10.7 

50.44 

19.4 

Z0.8 

22.49 

22.9 

10.9 

42.09 

20.9 

ZI.2 

54-33 

3-3 

11.7 

50.80 

19-5 

IZ.8 

23.78 

22.9 

XZ.9 

43.23 

20.6 

12.2 

53.87 

3-2 

Z2.7 

51.14 

19.7 

Z2.8 

25-07 

23.0 

12.9 

42.42 

20.3 

13.2 

53-42 

3-1 

13.7 

51-47 

19.9 

Z3.8 

26.32 

23.x 

139 

42.69 

19.9 

14.2 

53-02 

3.0 

14.7 

51.78 

20.1 

Z4.8 

27.50 

23.2 

M-9 

42.99 

19.6 

15.2 

52.62 

a.9 

15-7 

52.06 

20.2 

15.8 

28.63 

23.2 

15.9 

4330 

19.3 

16.2 

52.27 

2.7 

16.7 

52.34 

20.4 

x6.8 

29.69 

33-3 

16.9 

43.61 

19. 1 

17.2 

51-94 

2.6 

17.7 

52.59 

20.6 

17.7 

30.70 

33-4 

17.9 

43.89 

18.8 

18.2 

51.60 

2-5 

18.7 

52.86 

20.8 

X8.7 

31-69 

23.5 

18.9 

44-13 

18.6 

19.2 

51.27 

2.4 

19-7 

53-12 

20.9 

Z9.7 

32.67 

23.6 

19.9 

44-34 

18.3 

20.2 

50.94 

3-3 

20.7 

53-39 

21. z 

20.7 

33-70 

23.6 

20.9 

4452 

18.0 

2x.a 

50.59 

2.2 

21.7 

53-^ 

21.2 

21.7 

34-75 

23-7 

2Z.9 

44-73 

17.8 

22.2 

50.22 

2.x 

22.7 

53.96 

2Z.4 

22.7 

35.85 

23.7 

22.9 

44.96 

17-5 

23.2 

49.82 

2.0 

23.7 

54-27 

2Z.5 

23.7 

37-01 

23.8 

23.9 

45-22 

17.2 

24.2 

49-43 

x-9 

24.7 

54.56 

21.7 

247 

• 

38.19 

23.9 

24.9 

45-55 

Z6.9 

25.2 

49.02 

1.8 

25-7 

54.86 

22.0 

25-7 

39-39 

24.0 

25.9 

45-97 

16.5 

26.2 

48.62 

1.6 

26.7 

55.14 

22.2 

26.7 

40.54 

24.1 

26.9 

46.45 

z6.a 

27.2 

48.25 

1-4 

27.7 

55.40 

22.5 

27.7 

41-67 

24.3 

27.9 

46.97 

15.9 

28.2 

47.89 

z.2 

28.6 

55-65 

22.7 

28.7 

42.72 

24-5 

28.9 

47-53 

15-7 

29.2 

47-56 

z.o 

29.6 

55-88 

23.0 

29.7 

43-72 

24.6 

29.9 

48.08 

15-4 

30.2 

47.28 

0.8 

30.6 

56.09 

23.2 

30.7 

44.66 

24.8 

309 

48.63 

15.2 

31.2 

46.98 

0.6 

31.6 

56.29 

23-5 

31.7 

45.54 

25.0 

31.9 

1 

49.12 

14.9 

1 

20 
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MAY,  189a 


CIRCUMPOLAR  STARS. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


May 

1.9 
2.9 

3-9 
4.9 

5-9 
6.9 

7-9 
8.9 

9.9 
X0.9 
11.9 
12.9 

13-9 
14.9 

159 
16.9 

17.9 
18.9 
19.9 
20.9 

21.9 
22.9 
23.9 

24.9 

25.9 
26.9 

27.9 
28.9 

29.9 

30-9 
31.9 

32.9 


aUrsae  Minoris. 
{Polaris^ 


Right 

Aacen* 

aion. 


h      m 

X  19 

■ 
49.12 

49-57 
50.00 

50.40 

50.82 
51.26 
51.76 
52.34 

52.97 
5367 
54.41 

55-17 

5592 
56.65 

57-34 
57-98 

58.62 
59.22 
59.85 
60.52 

61.24 
62.01 
62.86 

63-77 

64.70 
65.63 
66.55 
67.43 

68.26 
69.06 
69.80 
70.56 


Declina- 
tion 
North. 


+8845 


14.9 

M-7 

M-5 
14.2 

14.0 

13-7 

13.4 
I3-I 

Z2.8 

12.6 
12.4 
12.1 

XI.9 
XI.8 
ZZ.6 
11.4 

11.2 

ZI.I 

10.9 
10.6 

10.4 
10.2 
10.0 

9.8 

9.6 

9-5 
9-3 
9.2 

9-1 
9.0 

8.8 
8.7 


Mean 
Solar 
Date. 


May 

1.2 
2.2 
3-2 
4-2 

5-2 
6.2 

71 

8.1 

9-1 
10.  z 

xz.z 

Z2.Z 

13-1 
14-1 
15.1 
z6.z 

17.1 
z8.i 

19.  z 

20.  z 

2Z.Z 

22.  Z 

23.  Z 

24.1 
25.1 

26.  z 
27.1 
28.1 

29.1 
30.x 
31.1 
32.  z 


5z  Cephei  (Hbv.) 


Right 
Ascen- 
sion. 


b      m 

651 

s 
46.98 

46-71 
4643 
46.14 

45.81 
45-49 
45- 14 
44-79 

44-42 
44.10 

43.79 
4352 

43.28 
43.08 
42.87 
42.68 

42.49 
42.28 
42.07 
41.83 

41-57 
41.32 
41.08 
40.84 

40.65 
40.47 
40.32 
40.22 

40.  zx 
40.0Z 
39.90 
39.77 


Declina- 
tion 
North, 


+87  12 

60.6 
60.4 

60. 2 
60.  Z 

59.9 
59.8 

59.6 

59-4 

59.2 
58.9 

58.7 
58.4 

58.2 
57-9 
57-7 
57.4 

57.2 
57.0 
56.8 
56.6 

56.3 

56.x 
55.8 

55-5 

55-2 
54-9 
54-6 
54-3 

54-0 
53-7 
53-5 
53.2 


Mean 
Solar 
Date. 


May 

Z.6 
2.6 
3-6 
4-6 

5.6 
6.6 

7-6 
8.6 

9.6 
10.6 
ZZ.6 

Z2.6 

Z3.6 
Z4.6 
Z5.6 
x6.6 

17.6 
z8.6 
Z9.6 
20.6 

21.6 
22.6 
23.6 
24.6 

25.6 
26.6 
27.6 
28.6 

29.6 
30.6 
31.6 
32.6 


^  Ursae  Minoris. 


Right 
Ascen- 
sion. 


h 
18 


m 


B 
56.29 

56.50 

56.71 

56-93 

57-18 
57-42 
57-67 
57-92 

58-17 
58.38 

58.59 
58.76 

58.90 
59.04 

59-17 
59.30 

59-43 

59-57 
59.72 

59-87 

60.04 
60.  z8 
60.32 
60.45 

60.54 
60.62 
60.68 
60.73 

60.77 
60.8  z 

60.87 
60.95 


Declina- 
tion 
North, 


+  8636 


23.5 

23-7 
23.9 

24.1 

24-3 

24-5 
24.8 

25.0 

25-3 
25.6 

25-9 
26.2 

26.5 
26.8 
27.1 

27.4 

27.6 
27.9 
28.x 
28.4 

28.7 
29.0 
29.3 

29-7 


Mean 
Solar 
Date.  I 


X  Ursae  Minoris. 


May 


1.7 
2.7 

3-7 
4.6 

5-6 
6.6 
7.6 
8.6 

9.6 
Z0.6 
ZZ.6 

Z2.6 

13-6 
Z4.6 
Z5.6 
x6.6 

Z7.6 
x8.6 
Z9.6 
20.6 

2X.6 
22.6 
23.6 
24.6 


Right 
Ascen- 
sion. 


30.0 

25.6 

30.4 

26.6 

30.7 

27.6 

3Z.0 

28.6 

31.3 

29.6 

31.6 

30.6 

31.9 

31.6 

32.2 

32.6 

h      m 
19   26 

s 
45-54 
46.43 
47.31 
48.23 

49-21 
50.24 

51-30 
52.38 

53.45 
54-50 
55.48 
56.38 

57.20 
57.96 
58-67 
59-37 

60.08 
6o.8z 

61.59 
62.39 

63-23 
64.07 

64.90 

65.68 

66.39 
67.03 
67.60 
68.ZZ 

68.59 
69.07 

69-57 
7a  10 


Declina- 
tion 
North, 


+8858 


25.0 
25.1 
25.2 

25-4 

25.5 
25.6 

25.8 

26.0 

26.2 

26.4 
26.6 
26.8 

27.  z 

27-3 

27.6 
27.8 

28.0 
28.2 
28.3 
28.5 

28.8 

29.0 

29.3 
29.5 

29.8 
30.  z 

30-4 
30.7 

3Z.0 
31-2 
31-5 
31.7 


JUNE,  1896. 


307 


CIRCUMPOLAR  STARS. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


I 


June 


1.9 
2.9 
3.8 

4.8 

5.8 
6.8 
7.8 
8.8 

9.8 
10.8 
11.8 

Z2.8 

13.8 
14.8 
15.8 
16.8 

17.8 
18.8 
19.8 
20.8 

21.8 
22.8 
23.8 
24.8 

25.8 
26.8 
27.8 
28.8 

29.8 
30.8 
31.8 


aUrs2  Minoris. 
(Foiaris.) 


Right 

Ascen- 

aion. 


h      m 
I    20 

a 
10.56 

II. 31 
12.12 
12.97 

13-91 
14.88 

15.90 

16.95 

17-99 
19.02 

20.01 

20.94 

21.82 
22.69 

23-55 
24-43 

25.36 

26.33 

27.38 
28.48 

29.60 
30.74 
31.84 
32.91 

33-94 
3492 
35.85 
36.76 

37-65 

38.58 

39-55 


Dec  Una. 

tion 
JV«rM. 


+8845 


8.7 
8.6 
8.4 
8.2 

8.1 
8.0 

7.8 
7-7 

7.6 
7.6 

7-5 
7-5 

7-5 
7-4 
7-4 
7-3 

7-2 
7.2 

7-1 
7.0 

7.0 
7.0 
6.9 
7.0 

7.0 
7.0 

7-1 
7-1 

7-1 
7-1 
7-1 


Mean 
Solar 
Date. 


June 

I.I 
2.1 

3-1 

4-1 

5-1 
6.1 

7.1 

8.1 

• 

9.1 
10. 1 
II. I 
12.1 

i3»o 
14.0 

15.0 

16.0 

17.0 
18.0 
19.0 
20.0 

21. 0 
22.0 
23.0 
24.0 

25.0 
26.0 
27.0 
28.0 

29.0 
30-0 
31.0 


51  Cephei  (Hbv.) 


Right 

Ascen- 

aion. 


h      m 

651 

8 

39.77 
39.62 

3948 
3930 

39.13 
38.98 

38.85 
38.74 

38.67 
38.65 
38.64 
38.64 

38.66 
38.66 
38.64 
38.62 

38.58 

38.51 
38.49 
38.45 

38.44 
38.47 

38.53 
38.61 

38.70 
38.82 
38.92 
39.01 

39.08 

39.14 
3917 


Declina- 
tion 
North. 


+87  12 


Mean 
Solar 
Date. 


6  Ursae  Minoris. 


53-2 
52.9 
52.7 
52.4 

52.1 
51.8 

51.5 
511 

50.8 

50.5 
50.1 

49.8 


June 

1.6 
2.6 

3.5 
4-3 

5-5 

6.5 

7-5 
8.5 

9.5 
10.5 

11.5 

12.5 


49.5 

13.5 

49.2 

14.5 

49.0 

15.5 

48.7 

16.5 

48.4 

17-5 

48.1 

18.5 

47.8 

19.5 

47-4 

20.5 

47-1 

21.5 

46.7 

22.5 

46.4 

23.5 

46.0 

24.5 

45-7 

25-5 

45-4 

26.5 

45.1 

27.5 

44.8 

28.5 

44-5 

29.5 

44.2 

30.5 

43.9 

31-5 

Right 

Aacen- 

aion. 


h 
18 


m 


■ 
60.93 

61.03 

61.10 

61.19 

61.27 

61.33 
61.37 

61.38 

61.37 
61.34 
61.30 
61.26 

61.21 
61.18 
61.15 
61.12 

61. II 
61.09 
61.06 
61.00 

60.94 
60.85 
60.74 
60.62 

60.49 
60.35 
60.23 
60.12 

60.02 
59.92 
59.84 


Declina- 
tion 
North. 


+  8636 


Mean 
Solar 
Date. 


A  Ursae  Minoris. 


32.2 

32.5 

32.8 

33.1 

ii-4 
33.8 

34.1 
34.5 

34.9 
35-2 

35.5 
35-8 

36.1 

36.4 
36.7 

37-0 

37-3 
37-6 
38.0 

38.3 

38.7 

39.1 
39-4 
39.8 

40.1 
40.4 
40.7 
41.0 

41.2 

41-5 
41.8 


June 

1.6 
2.6 

3.6 
4.6 

5.6 
6.6 
7.6 
8.6 

9.6 
10.6 
1 1.6 

12.6 

13.6 
14.6 

13.6 
16.6 

17.6 
18.6 
19.6 
20.6 

21.6 
22.6 
23.6 
24.6 

25.6 
26.6 
27.6 
28.6 

29-5 
30.5 
31-5 


Right 
Ascen- 
sion. 


h      m 
19   27 

t 
10.10 

10.68 

11.30 

11.95 

12.58 

13-19 

13-74 
14.22 

X4.61 

14.93 
15-17 
15.39 

15.60 

15-83 
16.09 

16.39 

16.71 
17.05 

17-37 
17.66 

17.88 
18.04 
18.09 
18.10 

18.05 

17-98 

17-94 
17.91 

17.92 
17.98 
18.07 


DecHna-    1 

tion 
North, 


+  8858 


31-7 
32.0 

32.2 
32.5 

32.8 

33.1 
33-4 
33.7 

34-1 
34.4 
34-7 
35-0 

35.3 

35.6 

35*9 
36.2 

365 
36.8 

37-1 
37-5 

37-8 
38.2 

38.5 
38.9 

39.2 
39.6 

39-9 
40.2 

40.5 
40.8 
41.1 
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JULY,  1896. 


• 

• 

CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

Mean 
Solar 
Date. 

a  Ursae  Minoria. 
(Po/aris.) 

Mean 

Solar 
Date. 

51  Ceph< 

Bi  (Hbv.) 

Mean 
Solar 
Date. 

6  Ursae  Minor  is. 

Mean 
Solar 
Date. 

A,  Ursae  Minoris. 

1 

Right 

Asceii' 

sioD. 

Declina- 
tion 

Rigbt 
Ascen- 
sion. 

Declina- 
tion 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

July 

h      m 
I    20 

+88  45 

July 

h      m 

651 

+87  12 

July 

h      m 

18  5 

+86  36 

July 

h      m 
19   27 

+8858 

1.8 

8 
39.55 

M 

7-1 

1.0 

s 
39.17 

m 
43.93 

X.5 

B 
59.84 

m 
4X.8 

1.5 

s 
18.07 

m 

4X.X 

2.8 

40.58 

7.0 

2.0 

39.21 

43.62 

2.5 

59.74 

42.1 

2.5 

x8.i8 

41.4 

3.8 

41.66 

7.0 

3-0 

39.26 

43.29 

3.5 

59.63 

42.5 

3.5 

18.24 

41-7 

4.8 

42.78 

7.1 

3.9 

39-33 

42.94 

4.5 

59.51 

42.8 

4.5 

18.26 

42.1 

5.8 

43.93 

7.1 

4.9 

39.42 

42.60 

5.5 

59.36 

43.2 

5.5 

18.21 

42.5 

6.8 

45.07 

7.2 

5.9 

39.55 

42.25 

6.5 

59.18 

43.5 

6.5 

18.08 

42.9 

1     7-8 

46.20 

7.3 

6.9 

39.72 

41.89 

7.5 

58.99 

43.8 

7-5 

17.88 

43.3 

1     8.8 

47.28 

7.4 

7.9 

39.91 

41.55 

8.5 

58.78 

44.1 

• 

8.5 

17.60 

43.6 

9.8 

48.30 

7.5 

8.9 

40.12 

41.23 

9.5 

58.57 

44.4 

9.5 

17.26 

44.0 

10.7 

49.28 

7.6 

9.9 

40.32 

40.93 

X0.5 

58.37 

44.7 

10.5 

16.92 

44.3 

11.7 

50.21 

7.7 

10.9 

40.54 

40.63 

XI.5 

58.15 

45.0 

IX.5 

16.58 

44.6 

12.7 

51.11 

7.8 

11.9 

40.74 

40-35 

12.4 

57.95 

45.2 

12.5 

X6.27 

44.9 

'3-7 

52.04 

7.9 

12.9 

40.93 

40.08 

13.4 

57.76 

45-5 

13.5 

15.99 

45.2 

14.7 

52.98 

7.9 

13.9 

41.10 

39.80 

X4.4 

57.57 

45.8 

14.5 

15.76 

45-5 

15.7 

53-97 

8.0 

14.9 

41.25 

39.51 

15.4 

57.40 

46.0 

15.5 

1553 

45.8 

16.7 

1 

55.00 

8.x 

15.9 

41.40 

39.20 

16.4 

57.21 

46.3 

16.5 

15.31 

46.x 

'  17-7 

56.10 

8.2 

16.9 

4».57 

38.88 

17.4 

57.00 

46.7 

17.5 

15.05 

46.5 

18.7 

57-23 

8.3 

17.9 

41.75 

38.54 

18.4 

56.78 

47.0 

18.5 

M-75 

46.9 

19.7 

58.36 

8.4 

18.9 

41.98 

38.19 

19.4 

56.52 

47.3 

19.5 

14.36 

47.2 

20.7 

59-49 

8.5 

19.9 

42.22 

37.83 

20.4 

56.26 

47.6 

20.5 

13.91 

47.6 

21.7 

60.57 

8.7 

20.9 

42.49 

37.51 

21.4 

55.98 

47.9 

21.5 

13.36 

48.0 

22.7 

61.61 

8.9 

21.9 

42.79 

37.19 

22.4 

55.71 

48.2 

22.5 

12.77 

48.3  1 

237 

62.58 

9.0 

22.9 

43.10 

36.90 

23.4 

55.41 

48.4 

23.5 

12.15 

48.6 

24.7 

63.51 

9.2 

23.9 

43.41 

36.62 

244 

55.13 

48.7 

24.5 

XX.52 

48.9 

25.7 

64.38 

9.4 

24.9 

43.70 

36.36 

25.4 

54-85 

48.9 

25.5 

10.93 

49.2 

26.7 

65.25 

9-5 

25.9 

43.98 

36.  XI 

26.4 

54.6X 

49.1 

26.5 

10.39 

49.5  , 

27.7 

66.11 

9.7 

26.9 

44.23 

35.86 

27.4 

54-36 

49-3 

27.5 

9.87 

49.8 

28.7 

67.01 

9.8 

27.9 

44.48 

35.60 

28.4 

54.  IX 

49.6 

28.5 

9.39 

50.1 

29.7 

67.95 

10.0 

28.9 

44.71 

35.33 

29.4 

53-87 

49.8 

29.5 

8.93 

50.4 

30.7 

68.97 

10. 1 

29.9 

44.94 

35*04 

30.4 

53.62 

50.1 

30.5 

8.47 

50.7  . 

317 

70.00 

10.2 

30.9 

45.20 

34.73 

31.4 

53-36 

50.4 

31.5 

7-98 

51.1 

32.7 

71.06 

10.4 

31.9 

45-47 

34-43 

32.4 

53.06 

5a6 

32.5 

7.42 

51.4  ■ 

1 
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CIRCUMPOLAR  STARS. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Aug. 

2.7 

3-7 
4-7 

5-7 
6.7 

7-7 

8.7 

9.7 
10.7 

11.7 

12.7 

»3-7 

147 
15.6 

16.6 

17.6 
18.6 
19.6 
20.6 

21.6 

22.6 
23.6 
24.6 

25.6 
26.6 
27.6 
28.6 

29.6 
30.6 

31-6 
32.6 


a  Ursae  Minorts. 
(Poiaris.) 


RiRht 

Asrcn- 

stoa. 


b      m 
I    21 

■ 
11.06 

12.14 

X317 
14.18 

15.12 
16.02 
16.86 
17.67 

18.46 
19.27 
20.  II 
20.99 

21-93 
22.90 

23.87 
24.86 

25.80 
26.69 
27.51 
28.27 

28.98 
29.65 

30.31 
31.00 

3«-72 
32.49 
3329 
34" 

3496 
35.78 
36.57 
37-31 


Declina- 
tion 
North. 


+  8845 


0.4 
0.6 
0.8 
I.I 

1-3 

1-5 
1.8 

2.0 

2.3 
2.5 

2-7 

2.9 

31 

3-3 
3.6 

3.8 

4.1 

4-4 

4-7 
5.0 

5.3 
5.6 

5.8 

6.1 

6.3 
6.6 
6.9 

71 

7-4 

7.7 

8.1 

8.4 


Mean 
Solar 
Date. 


Aug. 

1.9 

2.9 

3-9 
4-9 

5-9 
6.9 

7-9 
8.9 

9.9 
X0.9 
1X.9 
12.9 

139 
14.9 

15.9 

16.9 

17.9 
18.9 
19.9 
20.9 

21.9 
22.9 

239 

24.8 

25.8 
26.8 
27.8 
28.8 

29.8 
30.8 
31.8 
32.8 


51  Cephei  (Hbv.) 


Right 

Ascen- 

•ion. 


h      m 

651 

■ 
45.78 
46.13 
46.50 
46.88 

47.27 
47.67 
48.06 
48.43 

48.78 
49.12 

49-44 
49-77 

50.12 

50.50 
50.89 
51.32 

51-77 
52.23 

52.69 
53-16 

53-58 
54.0X 

54.40 

54.78 

55.16 

55-54 

55.94 
56.38 

56.84 

57-34 
57.86 

58.38 


Derltna- 

tion 
N»rtk, 


+87   12 


34-1 
33.8 

33-5 
33-2 

330 

32.7 
32.5 
32.3 

32.0 
31.8 
31.6 
31-3 

31.0 
30.8 

30.5 
30.2 

29.9 

29.7 
29.5 

29.3 

29.x 
29.0 
28.8 
28.6 

28.4 
28.2 
28.0 
27.7 

27.5 

27.3 
27.1 

26.9 


Mean 
Solar 
Date. 


Aug. 

1-4 
2-4 
3.4 
4.4 

5-4 
6.4 

7-4 
8.4 

9-4 
10.4 

II. 4 

12.4 

13-4 
14.4 

15.4 

16.3 

17-3 
18.3 

19.3 
20.3 

21.3 
22.3 

23-3 
24.3 

25-3 
26.3 

27.3 

28.3 

29.3 

30.3 
31.3 
32.3 


dUrsse  Minoris. 


RiRht 

Atcen- 

tion. 


h 
18 


m 


■ 
53.06 

52.76 

52.42 

52.07 

51-73 

51-37 
51.02 

50.68 

50.34 
50.02 
49.69 

49.39 

49.06 
48.72 
48.35 
47-97 

47.58 

47.  »7 
46.77 

46.37 

45.97 
45.60 

45.25 
44.89 

44-53 
44.19 

43.83 

43.45 

43.06 
42.63 
42.20 

41-75 


Declina- 
tion 


+  8636 

M 
50.6 
50.9 
51.2 
51.4 

51.6 
51.8 
52.0 
52.2 

52.4 
52.6 
52.8 
53-0 

53.2 

53-4 
53.6 

53.9 

54-1 

54-3 

54.4 
54.6 

54.7 

54.8 

54.9 
55.0 

55-2 

55-3 
55-5 
55.7 

55-9 
56.0 

56.1 
56.3 


Mean 
Solar 
Date. 


Aug. 


I. 

2. 

3- 


5- 
6. 

7. 
8. 

9. 
10. 

II. 

12. 
13- 

M- 

15- 
x6. 

17. 

18. 

19. 
20. 

21. 
22. 

23- 
24- 

25. 
26. 

27. 
28. 

29. 

30. 

31. 
32. 


X  Ursae  Minoris. 


Right 

Ascen* 

•ion. 


h      m 
19    26 

B 
67.42 

66.77 

66.06 

65.28 

64.44 

63.57 
62.70 

61.86 

61.05 
60.27 

59.54 
58.80 

5805 
57.26 
56.42 
55.48 

54.48 
5342 
52.32 
51.21 

50.11 
49.08 
48.08 
47.13 

46.21 
45.30 

44.37 
43-39 

42.33 
41.21 
40.03 

38.77 


Declina- 
tion 
North, 


+  8858 


51-4 
51.8 

52.1 
52.4 

52.8 

53-1 
53.4 
53-6 

53-9 
54-2 

54-4 
54-7 

55.0 

55-3 
55-6 
56.0 

56.3 
56.6 

56.9 

57-1 

57-4 
57-6 
57.8 

58.0 

58.3 

58.5 
58.8 

59. » 

59-3 
59.6 

59.9 
60.1 
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CIRCUMPOLAR  STARS. 

'     APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WAS 

KING 

Mean 
Solar 
Date. 

a  Ursae  Minoris. 

Mean 
Solar 
Dace. 

51  Ceph 

ei  (Hbv.) 

Mean 
Solar 
Date. 

6  Ursae  Minoris. 

Mean 

Solar 

RiRht 

Ascen- 

atoD. 

Declina- 
tion 
Nvrth. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
N^rik, 

Date. 

Sept. 

h      m 
I    21 

+88  45 

Sept. 

h      m 

651 

+8712 

Sept. 

h      m 

18  5 

+86  36 

Sept. 

1.6 

37-31 

w 

18.4 

Z.8 

58.38 

n 
26.9 

x-3 

1 
41.75 

56.3 

1-4 

2.6 

37-97 

18.8 

2.8 

58.90 

26.7 

2.3 

41.31 

56.4 

2.4 

3.6 

38.57 

19.2 

3.8 

59-41 

26.6 

3«3 

40.87 

56.5 

3-4 

4.6 

39.14 

19.5 

4.8 

59.91 

26.5 

4-3 

40.46 

56.5 

4.4 

5.6 

39.67 

19.8 

5.8 

60.40 

26.3 

5-3 

40.04 

56.6 

3.4 

6.6 

40.21 

20.1 

6.8 

60.87 

26.2 

6.3 

39-63 

56.6 

6.4 

7.6 

40.76 

20.5 

7.8 

61.31 

26.1 

7-3 

39.23 

56.7 

7.4 

8.6 

41-35 

20.8 

8.8 

61.75 

25.9 

8.3 

38.84 

56.8 

8.3 

9.6 

41.99 

21. Z 

9.8 

62.21 

25.8 

9.3 

38.45 

56.9 

9.3 

Z0.6 

42.68 

21.4 

10.8 

62.68 

25.6 

10.3 

38.04 

57.0 

10.3 

1 1.6 

43.37 

21.7 

XI.8 

63.18 

25.4 

X1.3 

37.62 

57.1 

11.3 

Z2.6 

44.06 

22.0 

12.8 

63.69 

25.2 

12.3 

37.18 

57.2 

".3 

13.6 

44-74 

22.4 

13.8 

6425 

25.1 

13.3 

36.73 

57.3 

13.3 

X4.6 

45-35 

22.8 

X4.8 

64.82 

24.9 

X4.3 

36.27 

57-4 

14.3 

15.6 

45-91 

23.2 

15.8 

65.38 

24.8 

15-3 

35-80 

57.4 

15.3 

x6.6 

46-39 

23-5 

16.8 

65.94 

24.7 

16.3 

35.33 

57-4 

16.3 

17.6 

46.82 

23.9 

17.8 

66.48 

24.6 

»7.3 

34.88 

57-4 

17.3 

18.6 

47.18 

243 

18.8 

67.00 

24.6 

18.3 

34.43 

57-4 

18.3 

19.6 

47-54 

24.6 

19.8 

67.49 

24.5 

19.3 

34.03 

57.4 

19.3 

20.6 

47.89 

25.0 

20.8 

67.98 

24.4 

20.3 

33.63 

57.4 

20.3 

21.5 

48.26 

25-3 

21.8 

68.44 

24-3 

21.3 

33.23 

57.4 

21.3 

22.5 

48.69 

25.6 

22.8 

68.89 

24.2 

22.3 

32.83 

57.5 

22.3 

23.5 

49.16 

25.9 

23.8 

6937 

24.1 

23.3 

32.45 

57.5 

23.3 

245 

49.64 

26.3 

24.8 

69.87 

24.0 

24-3 

32.03 

57-5 

24.3 

25.5 

50.14 

26.6 

25.8 

70.39 

23.9 

25.2 

31.60 

57.6 

25.3 

26.5 

50.65 

27.0 

26.8 

70.95 

23.8 

26.2 

31.17 

57.6 

26.3 

27.5 

51. II 

27.4 

27.8 

71-53 

23.7 

27.2 

30.70 

57.6 

27.3 

28.5 

5x52 

27.8 

28.8 

72.12 

23.6 

28.2 

30.24 

57.6 

28.3 

29.5 

51.86 

28.2 

29.8 

72.70 

23.6 

29.2 

29.75 

57.6 

29.3 

30.5 

52.14 

28.7 

30.8 

73-29 

23.6 

30.2 

29.29 

57.5 

30.3 

31.5 

$2.36 

29.1 

31.8 

73.85 

23-5 

31.2 

28.83 

57.5 

3X.3 

A  Ursae  Minoris. 


Right 
Ascen- 
sion. 


h      m 
19   26 

t 
38.77 
37.50 
36.20 

34.94 

33-72 
32.5a 
31.38 
30.27 

29.14 
28.00 

26.80 
25.55 

24.22 
22.84 
21.39 
19.95 

18.51 
17.11 

15.78 
14.50 

13.35 
12.04 

10.83 
9-59 

8.29 

6.93 
5.50 

4.02 

2.50 

0.96 

59.46 


Declina- 
tion 
North, 


+  8859 


0.1 
0.4 
0.6 

0.8 

I.O 

l.I 

1.3 

X.5 

17 
1.9 

2.2 
2.4 

2.6 
2.8 
3.0 
3.2 

3.4 
3-5 
3.6 

3.7 

3.9 

4.0 

4.1 
4-3 

4.5 

4.7 
4.8 

5.0 

5.x 

5.2 
5*3 
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CIRCUMPOLAR  STARS. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Data. 


a  Ursae  Minoris. 
{Fo/aris.) 


Oct. 


1-5 
2-5 
3-5 

4-5 

5-5 

6.5 
7-5 
8.5 

9-5 
10.5 

XI.5 

X2.5 

135 

M-5 

X5-5 

Z6.5 

X7-5 
18.5 

19.5 
20.5 

21.5 
22.5 
23.5 
24-5 

255 
26.5 

27.5 

28.4 

29.4 

30-4 
31-4 
32-4 


RiKht 

Ascen- 

aion. 


h      m 
I    21 

a 
52.36 
52.55 
52.72 
52.91 

53.12 
53.36 
53-65 
53-97 

54.28 

54-57 
54.82 

55.01 

55-13 
55-19 
55-»7 
55-13 

55.08 

55-04 
55-05 
55-09 

55-17 
5524 

55-34 
5540 

55.43 
55.39 
55-27 
55.09 

54.86 
54.61 

54-35 
54- 1 3 


Declina- 
tion 
Ar#rM. 


+8845 


29.x 

29-5 
29.8 

30.2 

30.6 

30.9 

31.3 
3Z.6 

32.0 

32.4 
32.8 

33-2 

33-7 
34-1 
34-5 
34-9 

35-2 
35.6 
35.9 
36-3 

36.6 
37.0 
37-4 
37.8 

38.2 
38.6 
39-0 
39-4 

39.8 
40.2 

40.6 

40.9 


Mean 
Solar 
Date. 


5X  Cephei  (Hbv.) 


Oct. 

1.8 
2.7 

3.7 
4-7 

5.7 
6.7 

7.7 
8.7 

9.7 
10.7 

XX.7 

12.7 

13.7 

14.7 

15-7 
16.7 

17.7 
18.7 
19,7 
20.7 

21.7 
22.7 

23-7 
24-7 

25-7 
26.7 

••7.7 

28.7 

29-7 
30.7 

31.7 
32.7 


Right 

Ascen. 

aion. 


h      m 

6  52 

a 
13.85 
14.40 

X4.92 
15.43 

15-91 
16.4X 

X6.92 

17.46 

x8.oo 

18.57 
19.16 

19-75 

20.33 
20.91 

21.45 
2X.97 

22.47 
22.95 
23.41 
23-89 

24-38 
24.89 

25.42 

2599 

26.56 
27.13 
27.70 
28.26 

28.78 
29.29 
29.78 
30.23 


Declina- 
tion 
North, 


+  8712 


23-5 
23.5 
23-5 
23.5 

23.5 
23-5 
23.4 
23-4 


Mean 
Solar 
Date. 


Oct. 

1.2 
2.2 
3-2 
4-2 

5.2 
6.2 

7-2 
8.2 


dUrsae  Minoris. 


Right 

Ascen- 

aion. 


h 
18 


m 


a 
28.83 

28.40 

27.97 
27.56 

27.15 
26.75 

26.34 
25-92 


Declina- 
tion 
North, 


+8636 


Mean 
Solar 
Date. 


57-5 
57.4 
57-3 
57-2 

57-2 
57-1 
57-1 
57-1 

57.0 
57.0 

57.0 
56.9 

56.8 
56.7 

56.5 
56.4 

56.2 
56.1 
56.0 

55-9 

55.8 
55-6 
55-6 
55-5 

55.3 
55.2 
550 
54.8 

54.6 

54-4 
54-2 
54-0 


X  Ursae  Minoris. 


Oct. 


1.3 
2.3 
3-3 
4-3 

5-3 
6.3 

7.3 
8.3 

9-3 

10.3 

11.3 
12.3 

13-3 

14-3 

15.3 
16.2 

17.2 
18.2 
19.2 

20. 2 

21.2 
22.2 
23.2 
24.2 

25.2 
26.2 
27.2 
28.2 

29.2 
30.2 

31-2 
32.2 


Right 

Aacen- 

aion. 


h      m 

■ 
59.46 
57-98 

56-57 
55-20 

53-85 

52.53 
51.21 

49.83 

48.42 
46.94 
45.41 
43.85 

42.26 

40.70 
39-16 
37-69 

36-27 
34-92 
33-61 
32.32 

31.02 
29.69 
28.28 
26.82 

25-30 

23.73 
22.17 

20.61 

19.10 

17.65 
16.26 

14-92 


Declina- 
tion 
North, 


+  8859 


^ 


5-3 
5.3 
5-4 
5-4 

5.5 

5-6 

5-7 

5-8 

5-9 
6.0 

6.1 

6.X 

6.2 
6.2 
6.2 
6.2 

6.2 
6.2 
6.2 
6.2 

6.2 
6.3 
6.3 

6.3 

6.3 
6.3 
6.3 
6.2 

6.2 

6.1 
6.0 

5.9 
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CIRCUMPOLAR  STARS. 

1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 

a  Ursae  Minor  is. 
(/^o/aris.) 

51  Ceph 

ei  f  Hev.) 

<J  Ursae  Minoris. 

1 

A  Ursae  Minoris. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Nov. 

b      m 
I    21 

+88  45 

Nov. 

b      m 

6  52 

0       t 

+87  12 

Nov. 

h      m 

18   5 

+86  36 

Nov. 

b      m 
19    24 

+88  59 

1-4 

s 
5413 

40.9 

x-7 

8 
30.23 

24.5 

I.I 

s 
16.17 

n 
540 

1.2 

■ 
74.92 

m 

5-9 

2.4 

53-93 

41.2 

2.7 

30.69 

24.6 

2.1 

15.83 

53.8 

2.2 

73.63 

5-9 

34 

5376 

41.6 

3-7 

31.15 

24.7 

3.1 

15.48 

53-6 

3.2 

72.36 

5.8 

4-4 

53-65 

41.9 

4-7 

31.62 

24.8 

4.1 

15-13 

53-5 

4.2 

71.06 

5-7 

5.4 

53-54 

42.3 

5-7 

32-13 

24-9 

5-1 

14.79 

53.3 

5.2 

69.72 

5-7 

6.4 

5340 

42.6 

6.6 

32.64 

25.0 

6.1 

14.42 

53-1 

6.2 

68.34 

5.7 

7-4 

53-25 

430 

7.6 

33-17 

25.1 

7-x 

14.04 

53.0 

7.2 

66.92 

5-6 

8.4 

53-03 

43.4 

8.6 

33.71 

25.2 

8.1 

13.67 

52.8 

8.2 

65-46 

5-6 

9.4 

52.74 

43-8 

9.6 

34.24 

25-3 

9-1 

13.30 

52.5 

9.2 

63.98 

5-5 

10.4 

52.40 

44.2 

10.6 

34.76 

25-5 

10. 1 

12.93 

52.3 

10.2 

62.52 

5-4 

11.4 

51-97 

44-6 

11.6 

35-26 

25-7 

II. X 

12.59 

52.0 

II.2 

61.09 

5-2 

12.4 

51.50 

44.9 

12.6 

35-71 

25-9 

12. X 

12.26 

51.8 

12.2 

59-72 

5.1 

134 

51.02 

45.2 

13.6 

36.15 

26.1 

I3.I 

11.96 

51-5 

13.2 

58.41 

4-9 

14.4 

50-55 

45-6 

14.6 

36.56 

26.3 

I4.I 

11.69 

51.2 

14.2 

57.18 

4.8 

15-4 

50.09 

45-9 

15.6 

36.95 

26.5 

I5.I 

11.42 

51.0 

15.2 

56.01 

4.6 

16.4 

49.68 

46.2 

16.6 

37-33 

26.6 

16. 1 

II. 16 

50.7 

16.2 

54.87 

4-5 

17.4 

49-31 

46.5 

17.6 

37.72 

26.8 

I7.I 

10.90 

50.5 

17.2 

53.74 

4.4 

18.4 

48.96 

46.8 

18.6 

38.14 

26.9 

18. 1 

10.63 

50.3 

18.2 

52.59 

4-2 

19.4 

48.62 

47.1 

19.6 

38.56 

27.1 

19. 1 

10.34 

50.1 

19.2 

51.40 

4-1 

20.4 

48.29 

47-4 

20.6 

39.03 

27.2 

20.x 

10.05 

49.9 

20.1 

50.18 

4.0 

21.4 

47.88 

47.8 

21.6 

39.50 

27.4 

21. 1 

9-73 

49.6 

21. 1 

48.89 

3-9 

22.4 

47.42 

48.2 

22.6 

39.97 

27.6 

22.1 

9.43 

49-4 

22.1 

47-57 

3-8 

23.4 

46.91 

48.5 

23.6 

40.43 

27.8 

23.1 

9.13 

49.1 

23.1 

46.24 

3.6 

24-4 

46.32 

48.9 

24.6 

40.88 

28.0 

24.1 

8.85 

48.8 

24.1 

44.91 

3-4 

254 

45-67 

49.2 

25.6 

41.30 

28.3 

25-1 

8.57 

48.5 

25.1 

43-63 

3-2 

26.4 

45-01 

49-5 

26.6 

4X.71 

28.5 

26.1 

8.32 

48.2 

26.1 

42.42 

3.0 

27.4 

44-33 

49.8 

27.6 

42.07 

28.8 

27.1 

8.09 

47-9 

27.1 

41.27 

2.8 

28.4 

43.67 

50.1 

28.6 

42.41 

29.0 

28.1 

7.87 

47-5 

28.1 

40.20 

2.6 

1 
29.4 

43.06 

50.3 

29.6 

42.74 

29.3 

29.1 

7-67 

47.2 

29.1 

39.18 

2-3 

30.4 

42.46 

50.6 

30.6 

43.08 

29.5 

30.1 

7-47 

47.0 

30.1 

38.21 

2.1 

31.4 

41.91 

50.8 

31.6 

43.41 

29.7 

3I-I 

7.27 

46.7 

31.I 

37-24 

2.0 
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Mean 
Solar 
Date. 


Dec. 


1-4 
24 
3-3 
4-3 

5-3 

6.3 

7-3 

8.3 

9-3 
10.3 

"•3 

X2.3 

133 

M-3 

15-3 
16.3 

17-3 
18.3 

19.3 
20.3 

21.3 
22.3 

233 
243 

25.3 
26.3 
27.3 
28.3 

29.3 
30.3 
31-3 
3«-3 


CIRCUMPOLAR  STARS. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


o  Ursae  Minoris. 
{Poiaris.) 


RiRht 
Ascen- 
sion. 


h      m 
I    21 

s 
41.91 

4»-39 
40.86 

40.32 

3972 
3907 
38.34 
37-55 

36.70 
35.85 
34-97 
34-»3 

33-33 

32.59 
3x86 

31-17 

30.47 

29.74 
28.98 

28.14 

27.26 
26.32 

25-34 
24.34 

23.36 
22.42 
21.51 
20.66 

19.85 
19.04 
18.23 
17.42 


Decll  na- 
tion 
North. 


+  8845 

t* 
50.8 
51.I 
51.4 

51.7 

52.0 

52.3 

52.5 
52.8 

53-1 
53-3 
53.5 
53.7 

53.9 
54.1 

54-3 
54-5 

54-7 
54-9 
55-1 
55.4 

55.6 
55.8 
56.0 
56.2 

56.3 

56.4 

56.5 
56.6 

56.8 
56.9 

57-0 
57-2 


Mean  ! 

Solar 

Date. 


Dec. 

1.6 
2.6 

3.6 
4-6 

5.6 

6.6 
7.6 
8.6 

9.6 
10.6 
1 1.6 
12.6 

13.6 
14.5 

15-5 
16.5 

17-5 

18.5 

19-5 
20.5 

21-5 
22.5 

23-5 
24-5 

25-5 
26.5 

27-5 
28.5 

29.5 

30.5 
31.5 
32.5 


• 

51  Ccph 

lei  (Hkv.) 

<J  Ursae  Minoris. 

A  Ursae  Minoris. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

RiRht 
Ascen- 
sion. 

DecHna- 

tion 
North. 

RiRht 
Ascen- 
sion. 

Declina- 
tion 
North. 

RiRht 
Ascen- 
sion. 

Declina- 
tion 
North. 

h      m 

6  52 

a         * 

+8712 

Dec. 

h      m 

18   5 

+86  36 

Dec. 

h      m 
19   24 

+88  58 

■ 
43-41 

m 
29-7 

I.I 

s 
7.27 

46.7 

x.x 

■ 
37-24 

H 
62.0 

43-76 

29.9 

2.1 

7.05 

46.4 

2.1 

36.24 

61.8 

44-13 

30.1 

3-x 

6.82 

46.2 

3-1 

35-20 

61.6 

44.50 

30.3 

4-0 

6.59 

45-9 

41 

34-14 

61.4 

44.89 

30.5 

5.0 

6.37 

45-6 

5-1 

33-03 

6x.2 

45.28 

30.8 

6.0 

6.15 

45-3 

6.1 

31.91 

61.0 

45.65 

31.2 

7.0 

5.93 

45.0 

7.1 

30.78 

60.8 

46.00 

31-5 

8.0 

5-73 

44-6 

8.1 

29.71 

60.6 

46.30 

3X.8 

9.0 

5.56 

44.3 

9-1 

28.69 

60.3 

46.59 

32.1 

lO.O 

5.42 

43-9 

10. 1 

27-75 

60.0 

46.84 

32.4 

II. 0 

5-29 

43-6 

II. I 

26.89 

59-7 

47.06 

32.6 

12.0 

5-17 

43-2 

12.X 

26.11 

59-4 

47-27 

32.8 

13-0 

5-09 

42.9 

13.1 

2537 

59-2 

47-49 

33.1 

14.0 

4,99 

42.6 

14.1 

24.69 

58.9 

47-72 

33.4 

15.0 

4.89 

42.3 

15.1 

23.98 

58.7  ' 

47-95 

33-6 

16.0 

4.78 

42.0 

16. 1 

23-27 

58.4 

48.22 

33-9 

17.0 

4.66 

41.7 

17.1 

22.51 

58.2 

48.50 

34-2 

18.0 

4-54 

41.4 

18. 1 

21.72 

58.0 

48.78 

34-4 

19.0 

4.40 

41. 1 

19. 1 

20.86 

57-7 

49.05 

34.7 

20.0 

4-27 

40.8 

20.1 

20.03 

57.5 

49-31 

35.0 

21.0 

4.16 

40.4 

2X.I 

19,17 

57.2 

49-55 

35-3 

22.0 

4.06 

40.x 

22.1 

18.38 

56.9 

49.76 

35-6 

22.9 

3.97 

39-7 

23.1 

17.65 

56.6 

49.94 

35.9 

23-9 

3.91 

39-3 

24.1 

X6.98 

56.2 

50.09 

36.3 

24.9 

3.87 

38.9 

25.1 

16.40 

55-9 

50.19 

36.6 

25-9 

3.84 

38.6 

26.0 

15.88 

55.6 

1       50.31 

37-0 

26.9 

3-83 

38.3 

27.0 

15.41 

55-3 

1      50.44 

1 

37-3 

27.9 

3.82 

38.0 

28.0 

14.97 

55.0 

1      50-56 

37-5 

28.9 

380 

37-7 

29.0 

14-54 

54.7 

50.71 

37.8 

29-9 

3.78 

37-4 

30.0 

14.09 

54-5 

50.86 

38.0 

30.9 

3-73 

37-1 

31.0 

13.60 

54.2' 

51-03 

38.3 

31.9 

3-70 

36.8 

32.0  1 

13-07 

53-9 

1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Andromedae. 

yPegasi. 

P  Hydri. 

12  Ceti. 

1 

1 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension 

1  Declination 
South. 

Right 
Ascension. 

Declination 
South. 

• 

-  4  3i| 

h     m 

0   3 

e          ' 

+28  30 

h      m 

0   7 

0        1 

+14  36 

h      m 
0    20 

e 

-77  49 

h      m 

.  0  24 

Jan. 

0.2 

0-59  --xs 

n 
69.7  -0.8 

• 
52.92 -.11 

26.0  —0.7 

■ 
19.21-  .92 

100.7  +«•* 

■ 
44.26— .10 

m 
54.2-  0.6 

I0.2 

0.46    .12 

68.8    i.o 

52.81     .10 

25.3   0.8 

18.31      .87 

99.6     f.4 

44.16     .to 

54-8    0.5 

20.2 

0.34      .IS 

67.7    1.2 

52.71     .09 

24.3   0.9 

17.47     •*> 

97-9    a.o 

44.06     .09 

55-2    0.4 

30.2 

0.23    .10 

66.3    1.4 

52.62     .08 

23.4    1.0 

16.71     .71 

95-6    a.5 

43-97    -09 

55-6    0.3 

Feb. 

9.1 

0.14    .08 

64.9    1.5 

52.55     .06 

22.4      1.0 

16.05     .60 

92.9    2.9 

43.89    .07 

55-8 -0.1 

19. 1 

0.08  -.05 

63.3  -1.6 

52.49 -.04 

21.4  -0.9 

15.52-  .47 

89.8  +3.3 

4383  -.05 

55.8+0.1 

29.1 

0.05  —.02 

61.7    1.3 

52.47  -.01 

20.6     0.8 

X5-"     .33 

86.4    3.6 

43.79 -.02 

55.6    0.3 

Mar. 

lO.O 

0.05  -f-.oa 

60.2    X.4 

52.47  +.02 

19.8    0.6 

14.86     .18 

82.7    3.8 

43.78  +.01 

55-3    0.5 

20.0 

0.09    .07 

58.9    1.2 

52.51     .06 

19.3   0.4 

14.75-  .03 

78.9    3.9 

43.80    .04 

54-7    0-7 

30.0 

0.18     *ZI 

57.8    1.0 

52.60     .10 

18.9—0.2 

X4.81+  .13 

75.0    3.9 

43-87     -08 

53.8    1.0  1 

Apr. 

9.0 

0.32 +.16 

56.9  —0.7 

52.72  +.14 

18.9 +0.1 

Z5.OI+  .29 

71.  X +3.8 

43-97 +-W 

52.7+1.2  1 

18.9 

0.50    .20 

56.4  -0.3 

52.88     .18 

19.  Z     0.4 

15-38    .44 

67- 3    3.7 

44. IZ     .16 

51-4    «-4  i 

28.9 

0.73     .24 

56.3+0.1 

5309    .aa 

19.7  0.7 

15.90   .58 

63-7    3.5 

44.29    .20 

49.9    X.6 

May 

8.9 

0.99    .28 

56.5    0.4 

53-33     afi 

20.6     1.0 

16.55    .72 

60.3    3.2 

44.51    .24 

48.2    1.8  , 

18.8 

Z.29    .31 

57.1     aB 

53-60    -29 

21.7   1.3 

17.33   .84 

57-3    a.8 

44.76    ,27 

46.3    1.9 

28.8 

X.62  +.33 

58.2  +1.2 

53-90  +.31 

23.2  +1.6 

18.23+  -94 

54.6  +2.4 

45.04  +.29 

44-3 +a-i 

Jane 

7.8 

1.96    .35 

59-5    «-5 

54-22    .3a 

24.9     1.8 

Z9.21    1.02 

52.4    2.0 

45-34    -31 

42.2      2.x 

17.8 

2.32    .35 

61.2    1.8 

54-55    -33 

26.8     2.0 

20.26    1.07  1     50.7     1.4 1 

45.66    .32 

40.0      2.x 

27.7 

2.67    .35 

63.2    2.1 

54-88    .33 

28.9     2.1 

21.34    X.09 

49.6    a9 

45-99    •3a 

37-9    a.x 

July 

7.7 

3-OX     -34 

65.4     »-3 

55-20    .3a 

31. Z      2.2 

22.44    ^'^ 

48.9  +0.3 

46.31    .31 

35-9    a-o 

17.7 

3-34  ^■•3a 

67.8  +2.4 

55-51  +.30 

33-3  -^'i 

23.52+1.05 

48.9  —0.2 

46.62  +.30 

1 
34.0+1.8 

27.7 

3.64   .29 

70.3    a-5 

55.81    .27 

35-5    «-a 

2455      -99 

49.4    0.8 

46.9Z     .28 

32.2     1.6   ' 

Aug. 

6.6 

392    .as 

72.9     2.6 

56.07    .24 

37.6    2.1 

25.50     .89 

50.5     x-4 

47.18    .23 

30.7     »-4 

16.6 

4.15    .« 

75-4    «-y 

56.29    .21 

39.7    2.0 

26.34      .77 

52.Z     1.8 

47.42      .22 

29-5   «■»  ! 

26.6 

4.35    -18 

78.0    9.5 

56.49    .17 

41.6    1.8 

27.04      .62 

54-2    a.3 

47.62     .19 

28.5     0.8 

Sept. 

5-5 

4-51  +-J4 

80.4  +2.4 

56.64  +.13 

43.4  +1.6 

27-58+  .45 

56.7  -2.6 

47-79+- 15 

27.8+0.6   ' 

15-5 

4.63    .10 

82.7    2.2 

56.76    .10 

44.9     x.4 

27-94     -vi     59-4    «-8 

47-92    .11 

27-4     o-S 

255 

4.70    .06 

84.8    2.0 

56.84    .06 

46.2     1.2 

28.12+  .08  '    62.4    3.0 

48.02    .08 

27.2  +0.1 

Oct. 

5-5 

4.74  +.02 

86.7    1.8 

56.88  +.03 

47.3     1.0 

28. H-  .11        65.4     3.0 

48. oS    .04 

27.2  -  o.a 

15.4 

4.74  -.01 

88.3    1.5 

56.90    .00 

48.2     0.8 

27.91      .29 

68.4    2.9 

48. 10 +.01 

27-5    ^4 

25-4 

4.72 -.04 

89.8  +1.3 

56.88  —.03 

48.9  +0.5 

27-53-  .46      71-2  -a.7 

48.10  -.02 

28.0-0.5  1 

Nov. 

4.4 

4.66    .07 

90.9    1.0 

56.84    .03 

49.3     0.3 

26.98     .61  1     73.7    2.3 

48.07     .04 

28.5    0.6 

14.4 

4.58    .09 

91.7    0.7 

56.77    .07 

49.5+0.1 

26.30    .74  1    75-9    1-9 

48.02    .06 

29.2    a7 

1 

24-3 

4.49    .10 

92.2    0.4 

56.69    .09 

49.5  —0.1 

25.51     .84 1    77.6    1.4 

47-95    -08 

29.9    0.7 

Dec. 

4-3 

4.37    •" 

92.4 +0.1 

56.60      .10 

49.3     0.3 

24.63    .90      78.7    0.8 

47.86    .09 

30.7    0.7 

14-3 

4.25  -.13 

92.3-0.2 

56.50 -.11 

48.9—0.5 

23.70-  .93      79.2-0.2 

47.77 -.10 

31.4  -^7 

24.2 

4.12     .13 

91.9    0.6 

56.39    -" 

48.3     0.6 

22.76     .94,    791+0.4 

47.67    .10 

32,  X    0.7 

—    -  — 

34-2 

3.99 -.»3 

91.2  -0.9 

56.28  -.11 

47.6     0.7 

21. 82--  .92      78.4  +1.0 

47-58  -.10 

32.8  -0.6 
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• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Cassiopeiae. 

/3  Ceti. 

21  Cassiopeiae. 

ePisc 

iuin. 

Mean 
Solar 
Date. 

RiKht 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

RiRht 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h     m 

• 

h      m 

• 

h      m 

• 

h      m 

• 

0   34 

+55  57 

0   38 

-18  32 

0   38 

+74  25 

0  57 

+  7  19 

Jan. 

0.3 

■ 
35-99  -'V 

m 
80.9      0.0 

• 
22.79  "•" 

91.0-0.5 

45.14 -.70 

34.0 +a2 

• 

33.20  -.XI 

m 

54-5  -0.6 

10.2 

35-72    'V 

80.5  -0.6 

22.67     .ti 

91.4  -0.3 

44.44     .69 

34.0  —0.3 

3309    ." 

53-9    0.6 

20.2 

35.45   -ae 

79.6      I.I 

22.56     .11 

91.6     0.0 

43.76    .67 

33-4    0-9 

32.98     .11 

53.2    0.7 

30.2 

35- 19    .84 

78.2     1*6 

22.45    .to 

91.5  +0.2 

43.IX     .62 

32.2    1.4 

32.87    .10 

52.6    0.6 

Feb. 

9,1 

34-96    .ai 

76.5     »-9 

22.35     -09 

91.2     O.S 

42.51     -55 

30.5    1.9 

32.77     .09 

51.9    0.6 

19. 1 

34.76 -.17 

74.4  -2.2 

22.27 -.07 

90.5+0.8 

42.00  -.45 

28.3  -2.3 

32.68  -.08 

51.4-0.5 

29.1 

34.62     .IZ 

72.1     2.4 

22.22     .04 

89.6     1.0 

41.61     .33 

25.8    2.6 

32.62     .05 

51.0    a4 

Mar. 

10. 1 

34-54  -.05 

69.6    2.5 

22.19 -.01 

88.5    1.3 

41.34     -» 

23.0    2.8 

32.58  -  .02 

50.7  -0.2 

20.0 

34.52  +.oa 

67.  X     2.4 

22.20 +.03 

87.0    1.3 

41.22  —.05 

20.1     2.9 

32.57  +.01 

50.6    0.0 

30.0 

34-57    .09 

64.7     t.3 

22.24     '^ 

85.4     1.8 

41.25 +.11 

17.2     2.9 

32.60    .05 

50.7  +0.2 

Apr. 

9.0 

34.70 -»-.f7 

62.5  -2.1 

22.33 +.11 

83.5  +a.o 

41.44 +.26 

14.4  -^.7 

32.67  +.09 

51.0+0.5 

19.0 

34.90    .24 

60.5     1.8 

22.46     .IS 

81.4      2.1 

41-77     .41 

II.8    2.4 

32.78     .13 

51.6    a7 

28.9 

35.18    .31 

58.9     1.4 

22.62     .19 

79.2    2.3 

4225     .54 

9.5      2.1 

32.94     .18 

52.4     1.0 

May 

8.9 

35-52    .37 

57.7     I.O 

22.84     .23 

76.9    2.4 

42.86     .66 

7.6     1.6 

33- 14    -M 

53-5    ».« 

18.9 

35-91    .42 

57-0 -0-5 

23.08     .26 

74.5     «-4 

43.58     .76 

6.2      1.2 

33.37    .as 

54.9    1.5 

28.8 

36.35  ■»--46 

56.7     0.0 

23.36 +.29 

72.0+2.4 

44.38  +.83 

5.3   -0-6 

33.64  +.28 

56.4  +1.7 

June 

7.8 

36.82     .48 

57-0  +0.5 

23.66     .31 

69.6     2.3 

45.24     .88 

4.9  -0.1 

33-93    .30 

58.2    1.8 

17.8 

37-32    .49 

57-7    «-o 

23.98     ,53 

67.3     2.2 

46.15     .91 

5.1+0.5 

34-25    -sa 

60.1    1.9 

27.8 

37.81    .49 

59-0    1.5 

24.31     -33 

65.2      2.0 

47.07     .92 

5.8      1.0 

34.57    .3a 

62.0    2.0 

July 

7-7 

38.31    .48 

60.6    1.9 

24.64     .33 

63.3     1.8 

47.98     .90 

7.1   1.5 

34.89    .32 

64.1    2.0 

17.7 

38.78  +.46 

62.7  +2.2 

24.97  +.32 

61.6 +1.5 

48.86  +.86 

8.9  +2.0 

35.21  +.31 

66.1  +2.0 

27.7 

39-23     -43 

65.1    2.6 

25.27     .30 

6o.2      1.2 

49.69     .79 

1 1. 1    2.4 

35.52    .30 

68.0    1.9 

Aug. 

6.7 

39.64      .39 

67.8     2.8 

25.56     .27 

59.2      0.9 

50.45     .72 

1 3.7     2.8 

35.81     .a8 

69.9    1.8 

16.6 

40.01      .34 

70.8    3.0 

25.82     .24 

58.5    0-5 

51.13     .63 

16.7     3.1 

36.07     .25 

71.6    1.6 

26.6 

40.32     .99 

73-9    3-a 

26.04     .21 

58.2  +0.2 

5I-7»     '53 

19.9     3.4 

36.30    .22 

73-1    1.4 

Sept. 

5.6 

40.58 +.23 

77.2  +3.3 

26.23  +.17 

58.2  —0.2 

52.19 +.43 

23.4  +3-6 

36.49 +.18 

74.4  +i.a 

15-5 

40.78     .17 

80.5    3.3 

26.38     .13 

58.5    0.5 

52.56     .31 

27.0     3.7 

36.66    .15 

75-5    i-o 

255 

40.93      .12 

83-7     3.a 

26.49     .09 

59.2    0.8 

52.82     .20 

307     3.7 

36.79    .11 

76.4    0.7 

Oct. 

5-5 

41.02       .06 

86.9    3.1 

26.56     .05 

60.1     1.0 

52.96  +.08 

34-5    3.7 

36.88     .08 

77.0    0.5 

155 

41.06 +.01 

90.0    2.9 

26.59 +.02 

6Z.2      1.2 

52.98  -.04 

38.1    3.6 

36.95     .05 

77.4    0.3 

25.4 

41.04  —.04 

92.8  +2.7 

26.59  —.01 

62.4  -1.3 

52.88 -.16 

41.6+3.4 

36.98  +.02 

77.6+0.1 

Nov. 

4.4 

40.97       .09 

95-4    a-4 

26.56     .04 

63.7      1-3 

52.66     .27 

44.9    3.1 

36.98  -.01 

77.6—0.1 

14.4 

40.85      .14 

97.6    2.0 

26.51     .06 

65.0     1.3 

52.34     -37 

47.8    2.8 

36.96     .<Q 

77.5    0.2 

243 

40.69       .18 

99.5    1.6 

26.43     .08 

66.3     1.2 

51.92     .47 

50.4    2.3 

36.92     .05 

77-2    0.3 

Dec. 

4-3 

40.50      .21 

100.9    1.2 

26.34     .to 

67.4     i.t 

51.41     -55 

52.5    1.8 

36.85     .07 

76.8    0,4 

M-3 

40.27  -.24 

101.8  +0.7 

26.24— .11 

68.4  -0.9 

50.82  -.61 

54.0+1.3 

36.77  -.08 

76.3  -0.5 

243 

40.01      .26 

102.3  +o-» 

26.12       .12 

69.2     0.7 

50.18     .66 

55-0    0.7 

36.68     .10 

75.8    0.6 

34-2 

39-75  :--»7 

102.2  -0.3 

26.01  —.12 

69.8  -0.5 

49.50   -.69 

55-4j|-o« 

1     36.58 -.11 

75^1 -0-6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Moan 
Solar 
Uaie. 

/?  Andromeds. 

e»Ceti. 

38  Cassiopeiae. 

V  Piscium. 

RiRht 
Ascrnsion. 

h       m 

I     3 

Declination 
North. 

Right 
Ascension. 

h       m 
I     18 

Declination 
South. 

RiRht 
Ascension. 

Declination 
North. 

1 

Right 
Ascension. 

Declination 
North. 

1 

0         * 

+35     4 

0        • 

—  8  42 

h      m 
I    23 

0         > 

+69  43 

h      m 

1  25 

+14  48 

Jan. 

0.3 

B 
54.81  -.14 

n 
24.1-0.3 

s 
50.23  -.11 

71-3 -0-7 

8 
29.31  -.48 

M 
69.0  +0.7 

s 
55.67  -.10 

It 

44.0  -0.6 

1 

10.2 

54.67     .13 

23.7     0,6 

50.12     .11 

71.9    0.6 

28.82      .50 

69.5+0.2 

55.56    .11 

43.5    0.6 

20.2 

54.51     .15 

22.9     0.9 

50.00    .12 

72.5    0.4 

28.32      .31 

69.4   —0.4 

55-44    .M 

42.8    0.7 

30.2 

54-36     .15 

21.9     I.I 

49.88     .11 

72.8  —0.2 

27.81      .30 

68.7         0.9 

55-32      .13 

42.1     0.7 

Feb 

9.2 

54.21     .13 

20.7     1.3 

49.77     .11 

72.9    0.0 

27.32      .46 

67.5     X.4 

55.20     .XI 

41.4    0.7 

19. 1 

54.09— .11 

19-3 -M 

49.67  -.09 

72.8  +0.2 

26.88  —.41 

65.8  -1.9 

55.09  -.10 

40.6  -0.7 

29.1 

53.98     .08 

17.7    1,6 

49.58     .07 

72.5    0.4 

26.50      .33 

63.7    a.3 

55.00    .08 

39.9    0.7 

Mar. 

10. 1 

53.92  -.05 

16. 1    1.6 

49.52     .05 

71.9    0.7 

26.21       .24 

61.3    3.5 

54-93    .05 

39-3    0.6 

20.1 

53.89     .00 

14-5     1-5 

49.49  -.01 

71.2    0.9 

26.02      .13 

58.7    a.7 

54.90  —.03 

38.8    a4 

30.0 

53.92  +.05 

13.0     1.4 

49.50 +.01 

70.2     x.x 

25.95  -.02 

55.9    ^'7 

54.90  +.03 

38.4  -0.3 

Apr. 

9.0 

53.99 +.10 

11.7-1.2 

49.54  +.06 

68.9+1.4 

25.99 +.XI 

53-2  -2.7 

54.94  +.07 

38.3    0.0 

19.0 

54.11     .15 

10.6    0.9 

49.63     .11 

67.4     1.6 

26.16      .32 

50.5     a.3 

55.03      .11 

38.4  +0.3 

28.9 

54.29      .30 

9.9     0.6 

49.76    .15 

65,7     1.8 

26.44      .34 

48.2    2.2 

55.17     .>6 

38.7    0.5 

May 

8.9 

54-52    .15 

9.5  —0.2 

49-93    .«> 

63.8     2.0 

26.84      .43 

46.1     1.9 

55.35  .» 

39-3    0.7 

18.9 

54-79    •«9 

9.4  +0.1 

50.14     .83 

61.7      2.1 

27- 34    -54 

44.4     ».5 

55-57    .a4 

40.2    x.o 

28.9 

55- 10 +-33 

9.8  +0.5 

50.39 +.26 

59.6  4-2.2 

27.93  +-6a 

43.1  — i.o 

55.82  +.37 

41.3 +».3 

June 

7.8 

55-44    -35 

10.5     0.9 

50.66    .29 

57-4    a.2 

28.58    .68 

42.4  —0.5 

56.  IX     .30 

42.7     ».5 

17.8 

55-81    .37 

II.6      1.2 

50.96    .31 

55.2    2.2 

29.29    .73 

42.1     0.0 

56.42    .33 

44-3    «.7 

27.8 

56.18    .37 

13.0     X.6 

51-27    .3a 

53-0    a»i 

30.03     .75 

42.3+0.5 

56.74    .33 

46.0     1.8 

July 

7.8 

56.56    .37 

14.7     X.8 

51.59    .3a 

50.9    3.0 

30.78     .75 

43-1     «.o 

57-08    .33 

47.9     x.9 

17.7 

56.93  +-36 

16.7  +2.1 

51.91  +.31 

49.0  +X.8 

31-53 +-74 

44.3  +'-5 

57.40  +.33 

49.8+1.9 

27.7 

57.28  .34 

18.8     2.2 

52.22    .30 

47-3    1-6 

32.26    .71 

46.0     X.9 

57.72    .31 

51.7     1.9 

Aug. 

6.7 

57.61   .31 

21. 1      2.4 

52.52    .38 

45-9    »-3 

32.95     -67 

48.2     3.3 

58.03     .39 

53-7    x-9 

16.6 

57.92  .99 

23.6     2.4 

52.79    -a6 

44.7    1.0 

33.59     .61 

50.7     3.6 

58.31  .37 

55.5    »•« 

26.6 

58.19    .23 

26.0     2.4 

53-04    *^^ 

43-9    0.7 

34-17    .55 

53.5     «.9 

58.57    .a4 

573    1.7 

Sept. 

5.6 

58.42  +.« 

28.5  +2.4 

53.25 +.20 

43-4+0-4 

34.68  +.47 

56.5  +3.« 

58.80  +.81 

58.8  +1.5 

15.6 

58.62    .18 

30.9     2.4 

53-43    -16 

43.2+0.1 

35-"    .39 

59-8    3.4 

58.99     .«8 

60.3     1.3 

25-5 

58.78    .14 

33-2    2.3 

53-58    -U 

43.2-0.1 

35-47    .3' 

63.3     3-5 

59.15  .14 

61.5     X.l 

Oct. 

5-5 

58.89     .10 

35-4    «•« 

53-69    -09 

43-6    0.4 

35-73    .«a 

66.7     3.5 

59.28     .IX 

62.5    0.9 

155 

58,97     .06 

37-5    ».9 

53-77    -06 

44.2    0.7 

35-91    .X3 

70.2     3.4 

59.37  .08 

63.3    0.7 

25-5 

59.02  +.03 

39.3  +1-7 

53.81  -I-.03 

45.0  —0.9 

35-99  +.04 

73-6  +3.3 

59.44  +-05 

64.0  +0.5 

Nov. 

4-4 

59.02  —.01 

40.9    2.5 

53.83    .00 

45.9    1.0 

35.98  -.05 

76.9    3.« 

59.47  +.02 

64.4    0.3 

1 

14.4 

59.00     .04 

42.3    1.2 

53.82  —.02 

46.9     I.O 

35-88    .14 

79.9    3.9 

59.48  -.01 

64.7  +0.3 

24.4 

58.95     .07 

43.3    0.9 

53-79    .05 

48.0    i.t 

35.69    .as 

82.6     3.5 

59.46   .03 

64.8      OwO 

Dec. 

4-3 

58.87     .09 

44.1    0.6 

53-73    -07 

49.0       1.0 

35-43    .3« 

85.0      3.1 

59.4  X    .06 

64.7  —0.1 

14-3 

58.76 -.11 

44.6  +0.3 

53.65  -.08 

50.0  —0.9 

35.08  -.38 

86.9  +X.6 

59.35  -.08 

64.5  -O.J 

243 

58.64     .13 

44.7    0.0 

53-56    .10 

50.9    0.8 

34-67     -43 

88.3     I.I 

59.26    .09 

64.1   0.4 

34-3 

58.49 -.14 

44.5  -0.4 

53-45--" 

51.7-0.7 

34.21  -.48 

89.1  +0.5 

59.16  -.10 

63.6  -0.6 

m^ 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Eridani. 
(AcAemar,) 

0  Pisciam. 

/}  Artetis. 

50  Cassiopeiae. 

RlRht 
Ascension. 

Declination 
SoMiA, 

RiKht 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North, 

RlKht 
AscensioiL 

Declination 

North, 

h      m 

I  33 

•        • 

-57  45 

h      m 

I  39 

+  8  38 

h      in 
I    48 

• 
+  20    18 

b      m 

»  54 

• 

+71  55 

Jan. 

0.3 

5x79 --sa 

m 

66.4-~a6 

■ 
54.82  —.10 

m 

10.0  -0.6 

i 

54.36 -.10 

m 

10.0  -as 

33-70  -.50 

M 

28.8  +Z.S 

10.3 

51-47    -33 

66.8—0.1 

54-72    .11 

9.4     0.6 

5425    -" 

9.6    as 

33- 18    .54 

29.8    a7 

20.2 

51-14    -ss 

66.6  4-o.s 

54.60    .xa 

8.8    a6 

54-"    -'3 

9.0    a6 

32.62    .37 

3a2+az 

30.2 

50.82    .5a 

65.8     Z.0 

54.48    .la 

8.2    0.6 

53-99    -«3 

8.4    a7 

32.04    .38 

29-9-0-5 

Feb. 

9.2 

50.51    .so 

64.5    1-5 

^  54-36    .la 

7.6    0.6 

53.86     .13 

7.6    0.8 

3X.46    .36 

29.1     z.x 

19.2 

50.22  -.«7 

62.7  +a.o 

54-25  -•" 

7.x -0.5 

53.74  -.18 

6.8 -a8 

30.92  -.51 

27.8  -1.6 

29.x 

49.97     .93 

60.4    a.s 

54-15    -09 

6.7    a4 

53.62      .10 

6.0    a9 

30.43     -44 

26.0    8.0 

Mar. 

10. 1 

49.76     .18 

57.8    a.8 

54.08    .06 

6.3    0.3 

53-53    -07 

5.1    a8 

30.03     .35 

23.8    S.3 

20.  z 

49.61     .IS 

54-8    3.1 

54.03  -.03 

6.2—0.1 

53.48  -.04 

4.4    a7 

29.73     .a4 

21.3     8.6 

30.0 

49.51  -.06 

51-5    3.4 

54.02  +.01 

6.2+o.x 

53.46    .00 

3.7    0.6 

29.55  -,ix 

18.6    a.7 

Apr. 

9.0 

49.48     .00 

48.1  +3.5 

54-05  +-03 

6.4+0.3 

53-48  4-.05 

3-2 -0.4 

29.50  +.08 

i5  9-*7 

Z9.0 

49.51  +.07 

44-5    5.« 

54.12    .09 

6.8    0.6 

53-55    -09 

2.9— aa 

29.59     •>6 

13.2     8.6 

29.0 

49.62     .14 

40.8     3.6 

54-24    -14 

7.5    a8 

53-66    .14 

2.9  4ai 

29.81     .a9 

10.6    8.5 

May 

8.9 

49.80    .ai 

37-2    3.6 

54.40    .18 

8.4    1.0 

53.82    .19 

3-1    0-4 

30.17     -41 

8.3      8.8 

18.9 

50.04     .88 

33-7    3.4 

54.60    .aa 

9.6    X.3 

54-03    -as 

3.6    0.7 

30.64     .53 

6.2      Z.8 

28.9 

50-35  +-33 

30.4  +3.« 

54.84  4-.a6 

X0.9+I.3 

54.28  +.87 

4-4+0-9 

31.23  +.63 

4-6  -1.4 

June 

7-9 

50.71     .S9 

27.3    a.9 

55.12    .a9 

12.5     z.6 

54-56     .89 

5.4    z.x 

31.90    .71 

3-4    «-o 

1 

17.8 

51-Ia  .43 

24.6    a.5 

55-41    -30 

X4.2     Z.8 

54-87     -32 

6.6    z.4 

32.65    .77 

2.7 -as 

27.8 

51.56   .46 

22.3    a.x 

55-72    .3x 

16.0     z.8 

55-20     .33 

8.1     z.6 

33.44     -81 

2.5    ao 

July 

7.8 

52.03    .48 

20.4    Z.6 

56.05    .sa 

17.9     Z.9 

55-53    -34 

9.8    Z.7 

34-27     .83 

2.7  -N).5 

17-7 

52.51  +.48 

19.0  +1.1 

5^-37  4-.5a 

19.8  +X.9 

5587  +.34 

XI.5+X.8 

35.  IX +.83 

3.5  +X.O 

27.7 

52.99     -47 

18.2+0.5 

56.69    .31 

2X.7     X.8 

56.21    .33 

13-4     «-9 

35-94    •»» 

4.8    x.s 

Aug. 

6.7 

5346     .45 

18.0    0.0 

56.99    .ag 

23,5     X.7 

56.53     -SI 

15.2     X.9 

36-75    -79 

6.4     x.9 

16.7 

53.89     .4a 

18.3-0.6 

57.28     .87 

25. 1     z.6 

56.83     .89 

17.  X     1.8 

37-51    .74 

8.5     8.3 

26.6 

54-29    -37 

19.2    x.a 

57-54    -as 

26.6    X.4 

57-"    •«7 

X8.9     1.8 

38.22    .68 

XX.O     8.6 

Sept. 

5.6 

54.63  4".  3a 

20.6  —1.7 

57.77  +.aa 

27.9  +1.8 

57.36 +.84 

20.6  +Z.7 

38.87  +.6z 

13.8+0.9 

15.6 

54.92     .16 

22.5    a.1 

57-97    -'9 

29.0    z.o 

57- 58    .» 

22.2     1.5 

39-44    -53 

16.8      3.x 

25.6 

5515     -19 

24.8    a.4 

58.14    -15 

29.9    0.8 

57-77    -17 

23.6     13 

39-92    .44 

20.1      3.3 

Oct. 

5-5 

55-30    .la 

27.4    a.7 

58.28    .la 

30.6    0.5 

57-92    .14 

24.9    z.a 

40-32     .35 

23-4      3.4 

15-5 

55-39 +.05 

30.2    a.9 

58.39    .09 

31.0    0.3 

58.04    .xz 

26.0    z.o 

40.6  X     .as 

26.8      3.4 

255 

55.40  -.oa 

33-1-3-9 

58.46  +.06 

31.2 +0.1 

58.14 +.08 

27.0  +a8 

40.81  +.14 

30.34-3.4 

Nov, 

4-5 

55-35    .08 

36.0    a.8 

58.51     .03 

31.3    0.0 

58.20    .05 

27.7    a7 

40.90  +.04 

33-6    3.3 

14.4 

55-23    .14 

38.8    a.6 

58.53  +.01 

31,2  -o.a 

58.23  +.08 

28.3    as 

40.88  —.07 

36.8    3.x 

24.4 

55.06    .ao 

41.3    a.3 

58.52  -.08 

30.9    as 

58.23 -.01 

28.7    a3 

40.76    .z8 

39.8     8.8 

Dec. 

4-4 

5483    .«4 

43-5    a-o 

58.49      .04 

30.5    0.4 

58.20    .04 

28.9 +ax 

40-53    -r? 

42.4  8.3 

M'3 

54.57  -.a8 

45-2 -X.5 

58.43  -.07         30. 1  -0.5 

58.15 -.06 

28.9— at 

40.21  -.36 

44-7  +*-o 

24.3 

34-3 

54.27    .31 

46.5     x.o 

58.36    .09 1     29.6    a6 

58.07    .09 

28.8    0.3 

39.80    .45 

46.5     1.5 

- 

53-95  --32 

47-2  -0.5 

58.26— .10       29.0—0.6 

57.97  71*' 

28.5  -0,4 

3932 -.53 

47.8  +X.O 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan. 


Feb. 


0-3 
10.3 

20.3 

30.2 

9.2 


19.2 
29.2 
Mar.  10. 1 
20.1 
30.1 

Apr.  9'0 
19.0 
29.0 

'  May      9'0 
18.9 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


I  Dec. 


28.9 

7-9 
17.8 

27.8 

7.8 

17.8 
27.7 
6.7 
16.7 
26.7 

5.6 
15.6 
25.6 

5-5 
15-5 

25-5 

4-5 
14.4 

24.4 
4.4 

14.4 
24.3 

34-3 


a  Arietis. 


RiKht 
Ascension. 


Decimation 
North. 


t 


b      m 
1       I 


s 
1939 
19.29 
19.16 
19.03 
18.89 

18.75 
18.63 
18.53 
18.45 
18.42 


-.10 
.xa 

.13 
•14 
•14 

-.23 

.11 

.09 

.06 

-.01 


18.43  +.03 
18.49    .08 

18.59     .23 

18.75  ''8 
18.95    '** 

19. 19 +.26 
19.47  .ag 
19.78  .32 
20. 10    .33 

20.44  -34 


+  22    58 
26.6— O.X 

26.3  0.3 

25.8  0.5 

25.2  0.6 

24.5  0.8 

23.7  -0.8 

22.8  0.9 

21.9  0.9 

21.0  0.8 

20.2    o.y 

19.6  —as 

19. 1  0.3 
18.9  —0.1 
18.9  +0.2 

19.2  0.4 

19.8  ■^^i.y 

20.6  x.o 

21.7  i.a 
23.0  1.4 
24.5    1.6 


20.79 +.34  I     26.1  +1.7 
21.13     .34       27.9    1.8 


21.46  .32 
21.77  .30 
22.06    .28 


I 


22.32 -f-.as 

22.56      .22 

22.76  .x9 
22.93  .16 
23.07    .13  ' 

23.18 +.10  ' 
23.26    .06  ' 

23.30  +.03 

23.31  .00 
23.30 -.03 

I 
23.26 -.06 
23.18     .08 
23.09  -.10 


29.7  i'9 
31.6     1.9 

33-4    1-8 

35-1 +X-7 

36.8  1.6 

38.3  »-5 
39-7    >-3 

40.9      X.2 

42.0  +1.0 
42.9  0.9 
43.6  0.7 
44.x      0.5 

44.5  0.3 

44.6  -I-O.I 
44.6  -O.I 

44.4-0.3 


f » Cell. 


Ri^ht         '  Declination 
Ascension.  North. 


h      m,  ° 

2      7  I     +8    21 


30.15 -.09  I 
30.05     .10 
29.94     .12 
29.82     .X3 
29.69     .13 


39-3  -0-5 
38.7    0.5 

38.2  0.5 
37.6  0.5 
37- X    0.5 


29.56— .12  J  36.6—0.4 

29.44     *^^  3^-2     0*3 

29.35    •<*  35-9    o-a 

29.27    .05  35.8—0.1 

29.24  —.02  I  35.8  +0.1 


29.24  +.02  ' 
29.29    .07 
29.38    .11  ' 
29.51     .16 

29.69      .20  I 

I 

29.91  +.24  , 

30.17  .27 
30.45    .29 

30-75  -31 
31.07     .32  J 

3i-39+-3» 
31-71     -31 

32.02    .30 

32.31  -as 
32.59     .26 

32.84  +.24 
33.06  .21 
33.26     .18 

3342  .15 
33.55     •" 

33.66  f  .09 

33-73  -06 
33.78  +,03 
33.80  .00 
33.79 -.02 


36.0  +0.3 

36.4  0.5 
37.0  0.8 
37.9  1.0 
39-0    1.2 

40.3  +1.4 
41.7    1.6 

43-4    »-7 

451  «-8 
46.9    1.8 

48.7  +1.8 

50.5  X.7 
52.2  1.6 
53-8  1.5 
55-2    1.3 

56.4  +1.1 
57.4  0.9 
58.2    0.7 

58.8  0.5 
59.2     a3 

59.3+0.1 
59.3-0.1 

59-1  o-a 
58.8  0.3 
58.4    0.4 


33-75  -05  ,  580  -0.5 
3369  .07 ,  57.4  0.5 
33.60  -.09      56.9-0.5 


i  Cassiopeiae. 


Right 
Ascension. 


Declination 
North, 


m 


2  20  ;  +66  56 


3055 --33 
30.19     .38 

29.78     .42 

2935  -44 
28.90     .44 

28.46  —.42 
28.06  .37 
27.72  .31 
27.44  •a3 
27.26     .13 

27.18 -.03 
27.20 -f. 08 

27-34  '^9 
27.58  .29 
27.92     .39 

28.36  +.48 
28.88  .55 
29.46  .61 
30.10  .63 
30.76     .68 

3145 +-69 
32.14  .68 
32.82  .67 
33.48  .64 
34.10     .60 


27.9+1-3 

29.0  0.8 

29.6  +0.3 
29.6  —0.3 

29.1  0.8 

t 
28.x  —1.3 

26.5  1.7 

24.6  2.0 
22.4     2.3 

20.0  2.5 

X7.4  -2.6 
14.9  2.5 
12.4     2.4 

10. 1  2.1 
8.1     1.8 

6.4  -1.5 
5.1  i.i 
4.3  0.6 
3.9  -0.2 
4.0  +0.3 

4.5  +0.7 

5.5  x.a 
6.8     1.6 

8.6  2.0 
10.8    2.3 


34.67 +.55       13.2+2.6 
35.19    .49''    15.9    2.8 


3565     -42 
36.04    .35 

36.36     .28 


18.8  3.0 

21.9  3.1 
25.x     3.2 


36.60 -»-. 20  28.3+3.2 

36.76  .12  i  31.4  3.1 

36.83  +.03 1  34.4    2.9 

36.82    .05 1  37.3   2.7 

3^-73    -M  !  39-9    a-4 


36.55  -.22 
36.29    .29 

35-97    -35  I 


42.1  4-2.1 
44.0  1.6 
45.4+1.2 


^2Ceti. 


RiRhl 
Ascension. 


I 


h      m 
2    22 


38.74  -.oS 
38.65     .10  ; 
38.54     .12 
38.42     .13 
38.29     .13 


38.16 
38.04 

37-93 
37-84 
37-79 


-.13 
.12 
.xo 
.07 
-.03 


37.78  +.01 
37-81  .05 
37.89  .10 
38.01  .14 
38.17     .19 


38.38  +.23  46.5  +1.3 

38.62     .26  I  48.0     1.5 

38.90     .28  49.6     1.6 

39.19     .30  51.3     1.7 

39.50    .32  53.0 


39.82  +.32 
40.14  .32 
40.45  .31 
40.76  .29 
41.04     .27 

41.30 +.25 

4'-53  -aa 

41.74  .19 

41.92  .16 

42.07  .14 

42.19  +.11 

42.28  .07 
42.34  .04 
42.37  +.oa 
42.37     .01 

42.35 --«M 

42.29  .07 
42.21     .09 


1.8 


54-8  +1.7 

56.5  1,7 

58.2    1.6 

59-7     1-4 

61. 1  1.3 

62.2  +1.1 
63.2  O.R 
63.9  0.6 
64.4     a4 

64.7  0.2 

64.8  +0.1 
64.8  '  0.1 

64.6  0.3 
64.2  0.4 
63.8     0.5 


633 
62.7 

62.1  -0.6 


0.5 

0.6 


Declination 
North. 


+  7    59 


45-5  -<>-6 

45.0  0.6 

44.4  0.6 
43-8  0.5 
43-3    0-5 

42.9-0.4   I 

42.5  0.3 

42.2  0.2 

42.1  —0.1 

42.1  +O.X 

42.3  +0.3 

42.7  0.5 

43-3    0-7 

44.2  0.9 

45-3    i.« 
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Mean 
Solar 
Date. 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


0-3 
10.3 

20.3 

303 
9.2 

19.2 
29.2 
10.2 
20.1 
30.1 

9.1 
19.0 
29.0 

9.0 
19.0 

28.9 

7-9 
17.9 

27.9 

7.8 

17.8 
27.8 
6.7 
16.7 
26.7 

5-7 
15.6 

25.6 

5.6 

15-6 

255 

4-5 
14.5 

24.4 

4.4 

14.4 
24.4 

34-31 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


y  Ceti. 


I 

Right  Declination 

Ascension.  North. 


h      m|  » 

2  37     +2  47 


.10 


.la 


55.76  -.08 

55.67 
5556 
55-44    -13  j 
55-30    .14 

55.x6-.13 

55-03    •" 
54.92    .10 

54.82    .08 

54.76    .05 

54.73  -.01 

54.74  +.<H  I 
54.80     .08  I 
54.90     .12 
55-05     .17' 

55.24  +.21 
55.46     .84  ' 

55-72    .27 
56.01    .99 

56.31   .31 

56.62  +.31 
56.94   ,31 

57.25  .30 

57-55    .a9 
57-83    -as 


57.2  -«.8 

56.5  0.7 

55-9    0.6 

55.3  0.5 
54.8    0.4 


54-5  -0.3 

54-3 -0.1 
54.2    0.0 

54.3 +0.S 

54.6    0.4 

55.1  +0.6 
55.8  0.8 
56.6     I.O 

57-7    »-a 

59.1  1.4 

60.5  +1.6 

62.2  1.7 

64.0  X.8 
65.8     1.8 

67.6  1.8 

69.4  +1.8 
7J.I    1.7 

72.7  1.5 

74.1  X.3 

75.3  «.x 


a  Ceti. 


Rifsht 
Ascension. 


58.i0-l-.a5,  76.3 +a8 

58.34     .23  77.0    0.6 

58.56       .20  77.5      0.3 

58.75     .»8  77.7 +O.X 

58,91     .25  77.6 


59.04  +.12 
59.14  .09 
59.21  .06 
59.26 +.03 
59.27      .00 

59.25  -.03 
59.20      .06 

59- 13     .«) 


77.4  -«-3 
76.9    0.5 

76.4    a6 

75.7  ©-7 
74.9    0.8 

74.2  -0.8 
73.4  0.8 
72.6    0.7 


h     m 
2    56 


51,73 -.07 
51.65    .09 

51.55  ." 
51.42  .13 
51.29    ,14 

5i.x4-.x4 
51.00  .13 
50.88  .12 
50.77  .09 
50.69    .06 

50.64  —.02 
50.64  +.02 
50.68    .06 1 

50.77  .11  I 

50.90  .15  i 

51.07  4-.  19 
51.28    .23 

51.53  .«6 
51.80    .28  I 

52.10    .30  ' 

52.41  +.31 
52.72  .31 
53.03  -31 
53.34    -30 

53.63     .28 

53.91  4-.a7 
54.16     .24 

54-39  .« 
54.60    .19 

54.78  .16 


Declination 
North. 


+3  40 


60.8 
60.1 

59-5 
58.9 

58.5 


8 
0.7 
0.6 

0.5 
0.4 


58.1  -0.3 
57«8  -o,a 

57.7  0.0 
57.8+0.1 

58.0    0.3 

58.4  +0.5 
59.0    0.7 

59.8  Ow9 
60.9 
62.x 

63.5  + 
65.0 

66.6 

68.4 

70.1 

71.9  + 

73.5 

75-1 
76.5 

77-7 


.1 
.3 

.5 

.6 

.7 

.8 
.8 

.7 
.6 

.5 
.3 
.1 


78.7  +0.8 

79-3    0.6 

79.8  0.3 
80.0+0.1 
80.0— o.x 


54.93  4-.M  79»8  -0.3 

55.05    ,11  79.3    0.5 

55.  X4    .08  78.8    0.6 

55.20    .04  78.1     0.7 

55.23 4-»oi  77-3    0-8 


55.23 -.02 

55.20    .05 
55.13 -.08 


76.6  -  0.8 
75.8  0.8 
75-0 


48  Cepbei  (H.) 


RiRht 
AscensioxL 


in 


Declination 
North. 


3     7   +77  21 


10.45- 
9.84 
9.1 1 
8.30 

7.44 


.S4  . 

.67! 

.77 

.84: 
.87  • 


6.57-  .86 

5.73     .8» 

4.95     -Ta 
4.28     .60 

3.75     -45 

3.37-  .as 
3.18—  .10 

3,17+  .09 

3.36     .as 

3-73     -46 ' 

4.28+  .63 

4.99     -78 
5.84     .91 

6.81    x.oz 

7.87    X.09  ' 

9.oofi.x5 
10.16    1. 18 

11.35  «-i8 
12.53    1.17 

13.69    X.13  , 

14. 79+1.07 
15.83     I.OO 

16.78     .90 

17.63    .79 

18.36  .67 


31.4  +a.x 

33-3    1.6 

34.7  i.x 

35.5  -H).5 
35-7 -o-x 

35.4  -0.6 

34.4  «.a 

33.0  1.7 

31. 1  a.i 

28.8  1.4 

26.2  -2.6 

23.5  a.8 

20.6  3.8 

17.9  a.7 

15.3  a.5 

12.9-2.2 
X0.8     1.9 

9.0  1.3 

7.7  ».» 
6.9    0.6 

6.5  -0.2 
6.5+0.3 

7.1  a8 
8.Z  1.2 
9.5     X.6 

1 1. 3 +2.0 

13-5  a.4 

16. 1  2.7 

18.9  2.9 

22.0  3.1 


18.96+  .53  25.2  +3.3 

19.42     .38  28.5    3.3 

19.72       .21  31.8      3.3 

19.85+  ,05  35- »    3-a 

19,81—  .13  I  38.3      3.0 

19.60-  .19  I  41. 2 +2.7 

19-23     .45  43-8    a.4 

18.71      .59 1  45.9  4-2.1 


C  Artetis. 


RiKht 

Ascension. 

h 

m 

3 

8 

■ 

56.61  - 

-.06 

5653 

.09 

56.43 

.12 

56.30 

.14 

56.15 

•15 

56.00- 

-.15 

5585 

•15 

55.71 

•13 

55-59 

.11 

55-49 

.07 

Declination 
North. 


+  20    39 


43.9 
43.8 
43.6 
43-2 

42.8 


X 

0.2 
0.3 
0.4 
0-5 


55.44  -.03 

55-43  4-.o» 
55.46    .06 

55.55    ." 

55-68    .16  ' 


42.3  -0.5 
41.7  0.6 
41. 1  0.6 
40.5    0.6 

40.0  0.5 

39.5-0.4 

39.1  0.3 

38.9  -  O.X 

38.9+0,1 
39.1    0.3 


55.86  +.20 

39.5  +<)-5 

56.08      .34 

40. 1    a7 

56.34     .a7, 

40.9    0.9 

56.63     .30  ' 

41.8     I.x 

56.94     .32 

43-0    x.a 

I 


57.27  +.33 
57-60   .33 

57-93  .33 
58.26  .32 
58.58    .31 

58.88  +.29 
59.16    .27 

59.42  .25 
59.65  .22 
59.86    .19 

60.04  +.16 
60,19  .13 
60.30  .10 
60.39    .07 

60.44  +.03 

60.45  -^'^ 

60.43  —.04 
60. 37  -.07 


44.2  +I.S 

45-6  X.4 

47.0  1.4 

48.4  x.4 

49.8  t.3 

51.0 +1.2 
52.2  I.x 
53-3  1.0 
54-3  0-9 
55-2    0.8 

55.9  +0.6 
56.4  0.5 
56.9 
57.2 
57-4 


0.4 
0.3 
0.2 


57-5 -H).! 
57.6    0.0 

57.5  -«.» 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Persei. 

t  EridanL 

<J  Persei. 

n  Tauri. 

Mean 
Solar 
Date. 

RiRhl 
Ascension. 

Declination 
North. 

RiRht 
Ascension. 

Declination 
South. 

RiRht 
Ascension. 

Declination 
North. 

RiKht 
Ascension. 

Declination 
North. 

h     m 

3  16 

e 

+49  29 

h     m 

3  28 

-9  48 

h      m 

3  35 

e          ' 

+47  27 

h      ni 

3  41 

• 

+23  47 

Jan. 

0.4 

55.36 -.XI 

m 
45.6 +X.2 

■ 
3.21  -.06 

N 
32.7  -1.3 

• 
32.84  —.08 

34-7  +i-a 

■ 
19.50 -.04 

m 
12.4 +0.1 

10.3 

5523    .15 

46.6    0.8 

3-13    -09 

33.9         I-> 

32.74      .12 

35.8    0.9 

19.45     .07 

12.4      0.0 

20.3 

55.06    .19 

47-3    0-5 

3.03      .X2 

34-9    0-9 

32.59      -17 

36.5    0.6 

19.36      .XI 

12.4  -0.1 

303 

54.85      .92 

47.6  +0.X 

2.90     .14 

35.6    0.6 

32.40      .20 

36.9  +0.2 

19.23     .13 

12.2     0.2 

Feb. 

9-3 

54.62      .34 

47-5  -0-3 

2.75    .15 

36.2    0.4 

32.18      .tj 

37.0-0.1 

19.09     .15 

1 1.9     0.3 

19.2 

54-37  -.85 

47.0  -0,7 

2.60 -.x6 

36.4  -0.2 

31-95  --a4 

36.7  -0.5 

18.93— .16 

11.6-^4 

29.2 

5413    •*♦ 

46.2     X.O 

2.44     .x6 

36.5+0.1 

31-71    -as 

36. 1    0.8 

18.76     ,x6 

11. X     0.4 

Mar. 

10.2 

53.90    .ai 

45-1    X.3 

2.28     .xs 

36.2    0.4 

31.48    .21 

35.1     i.« 

18.60     .15 

10.7    a6 

20.1 

53.70    .18 

43-7    »-5 

2.15     .X3 

35-7    0.7 

31.28    .18 

33.9    1.3 

18.46     .13 

10.0    0.6 

30.  z 

53-55     n 

42.1    1.7 

2.03     .10 

35.0    0.9 

31. II    .14 

32.5     '-5 

18.34     *'° 

9.4    0.6 

Apr. 

9.1 

53-45  --07 

40.3— X.8 

X.95  -.06 

34.0 +X.1 

31.00 -.09 

30.9  -x.6 

18.26— .06 

8.8  —0.5 

19. 1 

5341    -oo 

38.5     x.8 

X.91  —.02 

32.7      X.4 

30.94  -.03 

29.3     1.6 

18.22  -.02 

8.3     a4 

29.0 

53-43  +.06 

36.8     X.7 

1.91  +.02 

31.2     1.6 

30.94  +-.04 

27.7     1.6 

18.22  +.03 

7-9    0.3 

May 

9,0 

53-53    -'3 

35.1     X.6 

1.95     .07 

29.5     x.8 

31.01      .10 

26.1     x.5 

18.28     .08 

7.6  --o.a 

19.0 

53.70    .ao 

33.7     '-4 

2.04     .XI 

27.7     X.9 

31-15     •»7 

24,7     1.3 

18.38     .13 

7-5    0.0 

29.0 

53-93  4--«6 

32.4 -x.i 

2.18 +.15 

25.7+-2.1 

31.35 -»--a3 

23.4  —X.I 

18.53 +.18 

7.6+0,2 

June 

7.9 

54.21    .31 

31.4     0.8 

2.35     .19 

23.5     2.2 

31.61     .28 

22.4    0.9 

18.73     .22 

7-9    0.4 

17.9 

54-55    -36 

30.7     0.5 

2.57     .23 

21.3     2.2 

31.92     .33 

2 1.7    0.6 

18.97     .26 

8.4     a6 

27.9 

54.94    .40 

30.3-^.2 

2.81     .26 

19.2     2.1 

32.27     .37 

21.2-0.3 

19.24     .29 

9.0    0.7    , 

July 

7.8 

55-35    -43 

30.3 +0.1 

3.08     .28 

17. 1     2.1 

32.66    .40 

21. X    0.0 

19.54     -31 

9.8     0.9 

17.8 

55-79  '»--44 

30.6+0.5 

3«37  -••-aQ 

15.I+1.9 

33.08  +.42 

21.2+0.3 

19.86  +.J3 

10.8  +1.0 

27.8 

56.24    .45 

31. 2     0.8 

3.67    .30 

13-3    W 

33-51     -44 

21.7    0.6 

20.20     .34 

XI. 8    i.x 

1 

Aug. 

6.8 

56.70    .45 

32.1       X.O 

3.97    .30 

II. 7    1.4 

33-95    -44 

22.4    0.8 

20.53     .34 

12.9    x.x   1 

16.7 

57-15    '44 

33-3    «-3 

4.27    .30 

10.4    I.I 

34-39    '43 

23.3      X.I 

20.87     '33 

X4.I       1.2     > 

1 

26.7 

57-59    .43 

34-7    »-5 

4-57    -"9 

9.4    0.8 

34-^2    .42 

24.5     x.3 

21.20     .32 

15.2      X.I     ■ 

Sept. 

5-7 

58.01  +.4X 

36.3 +»-7 

4.85 +.28 

8.8  +0.3 

35,24  +.41 

25.9  +1-3 

21.52  -+.31 

16.4  +X.I 

15-7 

58.40     .38 

38.2    1.9 

5.12    .26 

8.5  +-O.I 

35-63     -39 

27.5     x.6 

21.83     'V^ 

17.5      I.O 

1 
j 

25.6 

58-77     -33 

40. 1     a.o 

5-37    •84 

8.6  —0.3 

36.00    .36 

29.2     x.8 

22.11      .28 

18.5     1.0 

Oct. 

5.6 

59.10     .32 

42.2    2.1 

5-59    -ai 

9.0    0.6 

36.35     -33 

31.0     x.9 

22.38      .25 

19.4    0.9 

15.6 

59.40     .38 

44-3    a-a 

5-79    -'9 

9.8    0.9 

36.66     .29 

32.9     x.9 

22.62      .23 

20.2    0.8 

1 

1 

255 

59.66  +.a4 

46.5  -♦-2.2 

5.96 +.16 

10.9— X. 2 

36.93  +.25 

34.8  +2.0 

22.84  +.20 

20.9  -^^y 

Nov. 

4-5 

59.87    .19 

48.6    2.1 

6.IZ    .13 

12.1     1.3 

37.17     .21 

36.8     1.9 

23.03       .17 

21.5    0.6  1 

1 

M-5 

60.03    .14 

50.8    3.1 

6.22    .10 

13*6    X.5 

37-36     .17 

38.7     1.9 

23.18       .14 

22.1     0.5 

24.5 

60. 15     .09 

52.8    2.0 

6.30    .06 

15. 1     x.6 

37.50     .11 

40.6     1.8 

23.30      .10 

22.5    0.4   . 

Dec. 

4-4 

60.21  +.03 

54.7     x.8 

1 

6.34  +.03 

16.7     x.6 

37.59     .06 

42.4     1-7 

23.39      .06 

22.9    0.3 

14.4 

60.22  -.C2 

1 

56.4  +1.6 

6.35  —.ox 

18.2 -1.5 

37.62  +.01 

44.0+1.5 

23.43  +.03 

23.2  +0.2 

1 

24.4 

60.17     -07 

57-9    1-3 

6.33     .04 

19.6     1.4 

37.61  -.04 

45-5     »-3 

23.44  •    -^^ 

23.4+0.1   1 

34-4 

60.07  ~-** 

59.1  +1.1 

6.27  -.07 

20.9  -  1.2 

37.53 -->o 

46.7  +1.1 

23.41  —.05 

23.4    0.0  , 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

CPersei. 

y  Eridani. 

y  Tanri. 

eTanrl 

Mean 
Solar 
Date. 

RiRht 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
South, 

Right 
Ascension. 

Declination 

North. 

Rixht 
Ascension. 

Declination 
North. 

h      m 

3  47 

• 

+31  34 

b     m 

3  S3 

e          ( 

-13  47 

h     m 

4  13 

•         * 

+  15  22 

h     m 
4   22 

+18  57 

Jan. 

0,4 

■ 
37. 16 -.05 

m 
42.0  +0.5 

• 
Z2.xg~^s 

m 
72.7  -».5 

54.03  -.01 

m 
44.8-^3 

34.20    .00 

m 
8.9-0.1 

10.4 

37.10    .08 

42.5     0.5 

12.  za    .08 

74.x     X.3 

54.00    .05 

44.5      0.3 

34.18 -.04 

8.8    O.X 

20.3 

37.01     .IX 

42.7  +0.3 

Z2.O3      .XI 

75.4     I.X 

53.94    .08 

44.2    a3 

34. 1 Z     .08 

8.7    as 

30.3 

36.88    .14 

42.8    ao 

11.90     .24 

76.3    0.8 

53.83    .It 

43.9    O.S 

34.02      .IX 

8.5    0.3 

Feb. 

9-3 

36.73     'X? 

42.7  —0.3 

"75    -13 

77.0    0.5 

53.71     .14 

43-6    0.3 

33.89    .14 

8.3    0.3 

19.3 

36.54 -.x8 

42.4  -0.4 

X  1.59 -'17 

77.3  -o-« 

53.55  -.15 

43-3  -0.3 

33.74  -.«« 

8.0  -0.3 

29.2 

36.36    .18 

41. 9    0.6 

11.42     .17 

77.4  +0,1 

53.40    .x6 

430    0.3 

33.57     .»7 

7.7    0-3 

Mar. 

10. 2 

36.19    .17 

41.3    0.7 

XI.25     .16 

77-2    0.4 

53.23    .15 

42.7    0.3 

33.41     .16 

7.4    0.3 

20.2 

36.03     .13 

40.5    0.8 

ZI.IO     .14 

76.7    0.7 

53.08    .14 

42.4    0.3 

33.25     .15 

7.1    0.3 

30.1 

35.89    ." 

39.6    0.9 

10.97    .n 

75.9    o«9 

52.95     •" 

42.2    o.t 

33*  z  I    .13 

6.8    0.3 

Apr. 

9.1 

35.80  —.07 

38.8  —0.9 

Z0.86  -.09 

74.8  +i.« 

52.85  —.09 

42.  z -0.1 

33,00  -.09 

6.5-0.3 

I9.I 

35-75  -.03 

37.9    0.8 

10.80  -.05 

73.5     x-5 

52.78  -.05 

42.0    0.0 

32.93     .05 

6.2    as 

29.1 

35.74 +.oa 

37.1    0.8 

10.77    .00 

71.9    X.7 

52.75     .00 

42.0+0.1 

32.89  -.01 

6.1  —0.1 

May 

9.0 

35.80    .08 

36.3    0.6 

10.79  +.04 

70.  Z     X.9 

52.78  +.04 

42.2    0.3 

32.91  +.04 

6.0+0.1 

19.0 

35.90    .13 

35.8    0.5 

10.85    .09 

68.  z    a.1 

52.84     .09 

42.5    0.4 

32.97     .08 

6.2    0.3 

29.0 

36.06 +.18 

35.4  -0-3 

ZO.96  +.13 

65.9  +3.3 

52.96 +.13 

43.0+0.3 

33.08  +.13 

6.4  +0.3 

June 

8.0 

36.26    .33 

35.2  -0.1 

ZX.II     .17 

63.7    a-3 

53.XI     .18 

43.6    0.7 

33.23     .»7 

6.8    a4 

17,9 

36.51     .«7 

35.2  +0.1 

ZI.30     .SI 

61.4    3.3 

53.31      .33 

44.4    0.8 

33-43    .ai 

7.3    0.6 

27.9 

36.80     .30 

35.4     0.3 

11.53     .«4 

59.x    a.3 

53-55    .as 

45.3    0.9 

33.66    .35 

8.0    0.7 

July 

7-9 

37-"     -33 

35.8     0.5 

11.79    .a7 

56.9     S.3 

53.81    .VI 

46.3     1.0 

33-92    .a8 

8.7    a8 

17.8 

37.45  +.34 

36.4  40.7 

Z2.06  +.39 

54.8+3.0 

54.xo+.a9 

47-3  +I-I 

34.21  +.30 

9.6+0.9 

27.8 

37.80  .35 

37.2     0.8 

Z2.36     .90 

52.9     X.8 

54.40    .31 

48.4      X.I 

34-52    .31 

10.5     a9 

Aug. 

6.8 

38.16    .36 

38.1     x.o 

Z2.66    .30 

51.2      1.5 

54.72    .3a 

49.5    1. 1 

3483    .3a 

11.5    a9 

16.8 

38.52   .36 

39.x    1*1 

Z2.96    .30 

49.9      I.I 

55.03    .3a 

50.5    1.0 

35- x6    .33 

12.4    a9 

26.7 

38.88    .35 

40.2    I.I 

X3.27  .30 

49.0    0.8 

55.35    .3a 

5X.5    0.9 

35.48    .33 

13.3    0.8 

Sept. 

5-7 

39.22  +.34 

41.4  4-1.3 

13.56 +.39 

48.4  +0.4 

55.67  +.31 

52.3+0.8 

35.80  +.33 

14.1  +a8 

J  5-7 

39-55    .3a 

42.6      X.3 

X3.84     .37 

48.2     0.0 

55.97    .30' 

53- X    0-7 

36. 11    .31 

14.8    a7 

25-7 

39-86    .30 

43.7      1.2 

14. I I      .35 

48.4  --0.4 

56.26    .38  i 

53.7     0-5 

36. 4  X     .39 

15.4    a6 

Oct. 

5.6 

40.15    .38 

44.9      1.3 

X4-35    .23 

49.0    0.8 

56.53    -aei 

54.1     a3 

36.69     .38 

15.9    0.4 

15.6 

40.42    .as 

46.1     X.X 

14.57      .31 

50.0     I.X 

56.79    .a4 

54.3    0.3 

36.96     .36 

16.3    a3 

25.6 

40.65  +.33 

47.2+1. 1 

14.77 +.18 

5x2  -1.4 

57.02  +.33 

54.5  +0.1 

37.21  +.83 

16.5  +0.3 

Nov. 

4-5 

40.86      .19 

48.2      I.O 

14.93   .15 

52.8     1.6 

57.23     .»9 

54.4-0.1 

37-43    .a' 

16.7  +O.X 

14.5 

41.03      .16 

49.2    0.9 

15.07       .12 

54-5     1.8 

57.41      .16 

54.3    0.3 

37.62     .18 

16.7    ao 

24.5 

41.17       .13 

50.1     0.9 

15.17    .08 

56.3    1.8 

57-55    .»3 

54.1     0.3 

37.78     .14 

16.7    0.0 

Dec. 

4-5 

41.26      .08 

50.9    0.8 

15.23   .05 

58.2    1.9 

57,66    .09 

53-9    0.3 

37.91     .10 

16.7  -ai 

14.4 

41.32  +.03 

51.7+0.7 

15.27  +.01 

Co.0-1.8 

57-74  +.06 

53,6-0.3 

37.99  +.07 

16.6  -O.I 

24.4 

41.33  -  .01 

52.3    0.6 

15.26  -.oa 

61.8    1.7 

57-78  +.oa 

53.3    0.3 

38.04  +.oa 

16.5    0.1 

34-4 

41.30      .05 

52.8  +0.5 

15.22  -.t/) 

63-3 -«-5 

57-77--"* 

'     530    0.3 

38.04  -  .02 

16.4    at 

21 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan. 


Feb. 


0.4 
10.4 
20.4 

30.3 
9.3 


a  Tauri. 
{Aidebaran.) 


Right 
AscensioxL 


19.3 
29.2 

Mar.  10.2 
20.2 
30.2 


Apr. 


May 


Aug. 


Sept. 


Oct, 


Nov. 


Dec. 


9,1 
19.1 
29.x 

9.x 
19.0 


29.0 

June     8.0 

17.9 

27.9 

July      7-9 


17.9 
27.8 
6.8 
x6.8 
26.8 

5-7 
15-7 
25.7 

5.6 
15.6 

25.6 

4.6 

14.5 

24.5 

4-5 

14-5 
24.4 

34-4 


Declination 
North, 


h     m 

4  29 

58.77  +.01 
58.76  —.03 
58.70   .07 

58.6X      .XI 

58.49   .13 

58.34  ~»5 
58.18     .16 

58.01  .16 
57.85     .15 

57-71    .13 

57.60  —.10 
57.52    .06 

57.48  -.OT 

57-49 +-03 
57.54    .08 

57.64  +.12 
57-78  -16 
57.97  .ao 
58.  X9  .24 
58.45    .«7 

58.72  +.89 

59.02  .79 

59-33    -31 

59.65  .3a 

59-97    -32 

60.28  +.31 
60.59  .30 
60.89  '^ 
61.17  "SS 
61.44    -^ 

61.69  4'.a4 
61.91  .M 
62.  IX     .19 

62.27  '^S 
62.40    .11 

62.49  +-o8 

62.54 +.04 
62.55  ~'0I 


a  Camelopardalis. 


Right 
Ascension. 


+  16    18 


10. 1  -0.3 

9.8  0.3 

9-5  0-3 
9.2  0.3 
9.0    0.3 

8.7  -0.3 
8.4  0.3 
8.x    0.3 

7.9  0.2 
7.7    o.a 

7.5 -0.x 
7.4    0.0 

7.4  +0.1 

7.5  o.a 
7-7    0-3 

8.0+0.4 

8.6  0.6 
9.2    0.7 

10.0    0.8 

10.8  0.9 

1 1.8 +0.9 
12.7  0.9 
13.7  0.9 
14.6    0.9 

15-5    0-8 

x6.2  +0.7 
X6.9    0.6 

X7.4  0.4 
X7.7   0.3 

17.9  o.a 

18.0  +O.X 

x8.o  0.0 
17.9  -o.a 

17-7  o-S 
17-4    0-3 

17.2  -0.S 
16.9    0.S 


h     m 

4  43 


s 

45.80 
45.70 

4551 

45-22 

44-87 


-.05 

•15 

.83 
.3a 

.38 


Declination 
North. 


44.46  -.43 
44.02  .45 
43-57    -44 

43-13   •4a 

42 -74     -37 

42.40  —.30 
42.14  .aa 
4X.96  .xa 
41.89— .oa 
41.92  +.08 

42.05  +.18 
42.29  .a8 
42.62  .37 
43-03  -46 
43-53    -53 

44.08  +.58 
44.70  .63 
45.35     .66 

46.02  .68 
46.7X     .69 

47.41  +.69 
48.  XO  .68 
48.77     .66 

49.42  .63 

50.03  .58 

50.59  4-.53 
51,10     .47 

51-53  -39 
51.89  .31 
52.15    .aa 

52.32 +.xa 
52.39  +.oa 
x6.6-0.3l     52.35 -.09 


i  Aurigae. 


Right 
Ascension. 


+66    9 

72.8  +a.4 

75-0  «-« 
77.0    1.8 

78.6  X.4 

79.7  0.9 

80.4  +0.5 

80.7  0.0 
80.4  -0.5 

79.6      1.0 

78.4    1.4 

76.8  -X.7 
75.0  a.o 
72.8    a.a 

70-5    a-3 

68.2  a.s 

65.8  -a.3 
63.6  a.a 
6X.5    a.o 

59.6  X.8 
58.0    1.5 

56.7  — i.a 

55-7  0-8 
55-1  0-5 
54.8— ai 

54.8  +o.a 

55.3  +0.6 

56.0  0.9 

57.1  1.3 

58.5     X.6 

60.2  X.8 

62.2  +a.x 

64.4  a.3 
66.8    a.4 

69.3  a-5 
71.8    a.6 


74-4  +«.5 
76.9    a.4 

79-3  4-a 


Declination 
North. 


: 


h     in 

4  50 


15.12 +.oa 
15.12 -.03 
15.08  .07 
14.98  .la 
14-84     -'S 

14.68  —.17 
14.50    .19 

14-30  '^9 
14.IX     .18 

13.94     '^^ 

13.80— .13 

13.69  .09 
13.62  -.04 

13.61  +.01 
13.65     .06 

13.74 +.ia 
Z3.88  .17 
14.07    .ai 

14-31   *n 

X4'58    *99 

X4.88  +.31 
15-20    .33 

15-55  -35 
X5.90    .36 

16.26    .36 

16.62  +.36 
16.98     .3S 

17-33  -34 
X7.66     .33 

17-98     .31 

X8.28  +.a9 
18.56  .a6 
i8.8x  .a3 
19.02  .X9 
19.19     .15 

19.32+.  to 
19.40  .03 
19-43  +.01 


1 1  Orion  is. 


+33     o 

X6.4  +0.7 

17. 1  a6 
X7.6  0.5 
x8.o  0.3 
18.3 +o.a 

X8.4    0.0 

18.3  -O.X 
x8.x    0.3 

17-7  0-5 
17.  X    0.6 

16.4  -0.7 
15.7  a8 
14.9  0.8 
X4.X    0.8 

13-4    0*7 

12.7  -0.6 

12.2  0.3 

11. 8  a3 
11.5-aa 
XX.4    0.0 

11.5+0.1 
XI. 6  o.a 
XX.9    0.3 

12.3  a4 
Z2.8    0.5 

13.4  +0.6 
14.0  0.6 
X4.6  0.7 
15-3     0.7 

x6.o    0.7 

X6.7  40.7 

17-4  0-7 

x8.i  0.7 

18.9  0.7 

19.6  a7 

20.3  +0.7 
21.0  0.7 
21.7+0.6 


Right 
Ascension. 


Declination 
North. 


h     m 

4  58 


39.26 +.03 

39.27  -.01 

39-23  -05 
39.16     .09 

39-05     •»3 

38.91  -.15 
38.75  .16 
38.58  .17 
38.41  .x6 
38.26     .14 

38.13 -.xa 
38.03     .oB 

37.97  -.04 

37-95    -oo 

37.98  +.05 

38.05  +.09 
38.16  .14 
38.32  .x8 
38.52    .ax 

38.75     -SU 

39.01  +.a7 

39.28  .a9 
39.58  .30 
39.89  .31 
40.20    .31 

40.51  +.31 
40.83  .31 
41.13     .30 

41.43  .a9 
41.71     .a7 

4X.98+.a6 
42.22    .as 

42.44  .ai 
42.64  .x8 
42.79    .14 

42.91  +.X0 
42.99  .06 
43.03  +.01 


+  15  IS 

m 
41.6-0.3 
41.3      0.3 
40.9     0.3 
40.7      0.3 

40.4    a« 


40.2 

40.0  o.« 

39.8  o.a 

39.6  0.2 

39.5  0.1 


39.4  -0.1 

39.3  0.0 

39.4  +0.1 

39-5    o«a 
39-8    0.3 

40.1  +0.4 

40.6  0.3 

41.2  0.6 
41.9    0.7 

42.7  0.8 

43-5  +0.8 
44.4    0.8 

45.2  0.8 
46.0    0.7 

46.7  0.6 

47.3  40.5 

47.8  0.4 

48.  X    0.3 

48.3  +O.X 

48.3    0.0 

48.2  -O.X 

48.0  0.3 

47-7  o-S 

47-3  0-4 

46.9  0.4 

46.5  ••0.4 
46.  X  0.4 
45-7  -«-4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

Mean 

a  Aurigae. 
(Capella,) 

Q  Orionis. 
{RigeL) 

P  Tauri. 

Groombridge  966. 

Solar 
Date. 

Right 
Ascension. 

Declination 
Nifrth, 

Rigbt 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North, 

h     m 

5  9 

• 

+45  53 

h     m 

5   9 

e          * 

—  8  18 

b     m 

5  19 

+28  31 

h     m 

5  25 

• 

+74  58 

Jan. 

0.4 

s 
2.66  +.04 

43-6  +2.4 

8 
34.07  4-.02 

73-4  -W 

a 
44.98  +.06 

19.8  +a4 

s 
55.42+  .04 

m 
41.8+2.8 

X0.4 

2.67  —.OS 

44.9     2.3 

34.07  -.02 

75.0    X.5 

45.02  +.02 

20.2    0.4 

55-35-  .14 

44.6     2,6 

20.4 

2.62    .06 

46.1      2.x 

34.03      .06 

76.4     2.3 

44.99  -.o» 

20.6    0.3 

55.13    .30 

47.x    2.4 

30.4 

2.52  .13 

47.2      0.9 

33-95    •» 

77.6    2.2 

44.93      .09 

20.9    0.3 

54.75    .44 

49.3    a.o 

Feb. 

9*3 

2.36    .x8 

48.0     0.7 

33.83    .15 

78.5    0.8 

44.82      .23 

21. 1     0.2 

54.25    'SC 

5X.X    2.6 

19.3 

2.16 -.ti 

48.4  40,4 

33.69 -.15 

79.2  -0.6 

44.67  —.26 

2X.3-fO.I 

53.63-  .65 

52.5  +2.2 

29.3 

1.93    -as 

48.7  +0.2 

33.52    .27 

79-7    0-3 

44.50      .17 

21.3     0.0 

52.94     .71 

53-3 -H>.6 

Mar. 

X0.2 

1.69     .24 

48.6  -0.2 

33.35    .«7 

79.9-0.2 

44.32      .28 

2X.2-0.2 

52.22     .73 

53.6    0.0 

2a  2 

X.46    .23 

48.2      0.5 

33.18    .27 

79.8  +0.2 

44. 14     .x8 

21.0     0.3 

51.48    .7a 

53.4-0.5 

30.2 

1.23      .91 

47.5    0-8 

33.01     .29 

79.5    0.4 

43.96     .16 

20.7     0.4 

50.78     .67 

52.6      2.0 

Apr. 

9.2 

1.04  —.17 

46.6  —2.0 

32.87  -.23 

78.9  40,7 

43,8x  -.24 

20.3—0.4 

50.15-  .39 

51.3-1.5 

19.  X 

0.88     .23 

45.5      2.2 

32.75    .20 

78.1    0.9 

43.69    .20 

19.8     0.3 

49.60     .49 

49.6      2.9 

29.x 

0.78    .08 

44.2      2.3 

32.67    .06 

77.1    I.I 

43.60    .06 

19.3     0.5 

49.17     .36 

47.5    a.2 

May 

9.1 

0.73  —.08 

42.8      2.4 

32.63  -.02 

75.8    1.4 

43.66  -•<» 

18.7     0.5 

48.88     .22 

45.2    2.5 

19. 1 

0.75 +.05 

41.4      2.4 

32.63  +.02 

74.4     1.5 

43-57 +.03 

18.2     0.3 

48.7*4-  .06 

42,6    S.6 

29.0 

0.83  +.» 

40.0  —2.4 

32.67  +.06 

72.7  +1.7 

43,63  +.08 

17.8  -0.4 

48.75+  .09 

40.0  -2.7 

June 

8.0 

0.96    .17 

38.7     1-3 

32.76    .22 

7X.O    1.8 

43-74    .»3 

17.4     0.3 

48,92     .24 

37.3    a.7 

x8.o 

1. 16    .as 

37-5    »a 

32.88    .25 

69.  X    2.9 

43.89    .18 

17. 1     0.2 

49-24     .39 

34.6    2.6 

27.9 

X.40    .27 

36.4    2.0 

33.05    .28 

67.2     2.9 

44.09    .21 

17.0 -a2 

49.70     .53 

32.1    9.4 

July 

7-9 

1.70    .31 

35-5    0-8 

33.24     .M 

65.3  2.9 

44.32    .25 

16.9    0.0 

50.29     .63 

29,8    9.9 

17.9 

2.03  +.35 

34-7  -o-« 

33.47  +.24 

63.5  +1.8 

44.594.28 

17.0+0.2 

5X.00+  .76 

27.7  -1.9 

27.9 

2.40    .38 

34-2    0.4 

33.72    .«6 

61.7     2.6 

44.88    .30 

17.  X    0.2 

5X.81     .83 

25.9     2.6 

Aug. 

6.8 

2.79    .40 

33.9    »•« 

33.99    .a8 

60.2     2.4 

45.19    ,32 

17.3    0.2 

52.71     .93 

24.5     X.3 

x6.8 

3.20    .42 

33.7  -0-* 

34.28    .29 

58.9      2.2 

45-52    .33 

17.6    0.3 

53.67     .99 

23.4    0.9 

26.8 

3.62    .42 

33.8-^0.2 

34.57    -n 

57.9     0.9 

45.86    ,34 

17.9    0.3 

54.68   2.03 

22.6     0.3 

Sept. 

5.8 

4-05 +-43 

34.0  +0.3 

34.86 +.29 

57.2  +0.5 

46.'20  +.34 

18.240.3 

55.73+1.05 

22.3  -0.2 

15.7 

4-47    -41 

34.4    0.5 

35.16    .29 

56.8  +0.2 

46.54    .34 

18.5    0.3 

56.79   1.06 

22.4  +0.3 

25.7 

4.89    .42 

35.0    0.6 

35.45    .as 

56.8  ~0.2 

46.89    .34 

18.8    a3 

57.85   2.05 

22.9     0.7 

Oct. 

5-7 

5-30     '40 

35.7    0.8 

35.73    .a8 

57.2    0.6 

47.22    .33 

X9.I     0.3 

58.89    2.02 

23.7      2.2 

15.6 

5.70    .38 

36.5    0.9 

36.00    .96 

58.0    a9 

47.54    .3a 

19.4    0.3 

59.89       .97 

25.0      2.4 

25.6 

6.07  -f-.36 

37-5  +»•« 

36.26  +.24 

59.1-2.2 

4785  +.30 

19.7+0.3 

60.83+  .90 

26.6  +1.8 

Nov. 

4.6 

6.41     .33 

38.7    2.2 

36.49    .22 

60.4    2.5 

48.14    .28 

20.0    0.3 

6X.69       .82 

28.5      2.x 

14.6 

6.72     .29 

39*9    '•S 

36.70    .29 

62.0    2.7 

48.41    .25 

20.2    0.3 

62.46       .72 

30.8    2.4 

24.5 

7.CX>     .23 

41.2    2.4 

36.88    .26 

63.7     2.8 

48.64    .22 

20.5    0.3 

63.  XI     .58 

33-3    a.6 

Dec. 

4-5 

7*22     .90 

42.6    2.4 

37.02     .23 

65.6    2.8 

48.84    .28 

20.9    0.3 

63.63      .44 

36.0    2.8 

1 

X4.5 

7-39 +-»4 

44-1 +M 

37.13 +-09 

67.4-2.8 

48.99 +.13 

21.240.4 

1 

64.00+  .29 

38.8  +2.8 

24.5 

7.50    .06 

45-5    «-4 

37.20    .05 

69.2     2.7 

49.10    .09 

49.16 +.05 

'      2X.6     0.4 

64.20+  .12 

41.7     2.8 

34-4 

7.55  +.oa 

46.9  +1.3 

37.23  +.02 

70.9-1.6 

'      22.0  +0.4 

64.25-   ,06 

44-5 +»-7 
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Mean 
Solar 
Date. 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


0.4 

X0.4 
20.4 

30-4 
9-3 

19-3 

293 
to.3 

20.2 

30.2 

9.2 
19.2 
29.1 

9.1 
19. 1 

29.0 

8.0 

18.0 

28.0 

7-9 


6  Orionis. 


Right 
Ascension. 


17.9 
27.9 

Aug.  6-8 
16.8 
26.8 


Sept. 


Oct. 


Nov. 


Dec. 


5.8 

X5-7 
25.7 

5-7 
157 

25.6 

4.6 

14*6 

245 
4-5 

M-5 

24.5 

34-4 


h     m 

5  26 


43.32 +.04 

43-35  •«> 
43.33  ~-o4 
43.26     .oB 

43.16     .11 

43.03 -.14 

42.88     .16 

42.72     .17 

42.55  -xfi 
42.39    .IS 

42.24  -.13 
42.12     .10 

42.04  .07 
41.99 -.03 
41. 98 +.01 

42.01  +.q6 
42.09  .:o 
42.21    .14 

42.37    •«? 

42.55  •«> 

42.77  +.83 

43.02  .85 
43.28     .87 

43.56  '^ 
4385    -aQ 

44.14 +.30 
44.44     .30 

44-73  ^n 
45.02     .88 

4530     .87 

45-57 -»■•«« 
45.82    .34 

46.05  .81 

46.25  .18 
46.42     .IS 

46.55 +.11 
46.64  .07 
46.69  +.01 


Declination 
S^miA. 


—    O   22 

m 

28.1  -f.3 

29.3  X.8 
30.5  I.O 

31.4  0.8 

32.2  0.7 

32.7  -«-5 
33-2    0.3 

33-4  -o-i 

33.4  0-0 

33.3  -HJ-a 

33.0  +0.4 

32.5  0.6 

31.8  0.8 
31.0    0.9 

30.0  x.x 

28.8  +X.3 

27.5  1.3 

26.1  X.4 

24.7  i.s 
232     I.S 

21.8 +1.4 

20.4  X.3 

19. 1  1.8 
18.0    1.0 

17.2  0.7 

16.5 +O.S 
16.2  +0.3 

16.2  —0.1 
16.4    0.4 

17.0  0.7 

17.8  -0.9 

18.9  i.x 
20.  Z  x.3 
21.4  x.4 
22.9  X.4 

24.3  -X.4 
25.7     X.4 

27.1  -X.3 


a  Leporis. 


RigiJt 
Ascension. 


h     in 

5  28 


10.35  +.08 
10.36— .08 
10.32      .06 

10.23     .XO 

ZO.ZI      .14 

9.96  — .x6 

9.79   .18 

9.60  .19 
9.4T    .19 

9.23  .17 

9.06— .IS 

8.92      .18 

8.8z  .09 
8.74     .OS 

8.7Z  —.OX 

8.73  +.<H 

8.79   .08 

8.89  .18 
9.03  .16 
9.2  Z     .19 

9.42  +.88 

9.65      .8S 

9.9Z     .87 

XO.Z9     .86 

ZO.48     .89 


Declination 
SffutA. 


-17  53 


8.x 

8.0 


43.9 
46.0 

47-9    i'7 

49.5  x-4 
50.8    z.x 

51.8  -0.8 
52.4    0.5 

52.7  -O.X 

52.740.8 
52-3    0-5 

5Z.6+0.8 

50.6  x.x 

49.3  X'4 

47.8  X.7 

46.0    1.9 

44.0  +8.X 

41. 8  8.3 
39-6  8.3 
37-3    a-S 

35.0     8.8 

32.8  +8.X 

30.8  X.9 

28.9  X.7 

27.4  «»4 
26.2    x.o 


Z0.77  +.30  25.4  +0.6 

ZX.07      .30  I  25.1  +0.1 

11.37     .30  I  25.2 -Ow3 

11.66     .89  1  25.7    0.8 


e  Orionia. 


RiKht  Declination 

Ascension.  StnUA, 


11.94    -^ 

12.21  +.86 
12.45  .33 
12.68  .31 
12.87  -X8 
13.03      .14 

1 3. 15  +.XO 

Z3.22    .05 

13.25 +.ot 


26.7  1.8 

28.1  -X.6 

29.8  x.9 
31.8  3.1 
34-0    8.3 

36.4     8.4 

38.8  -8.3 

41.0      8.8 

43-3 -«.i 


n     m 

5  30 

8 

57.89 +.0S 
57.9Z  .00 
57.90  -.04 
57.84    .08 

57-74    •" 

57.6Z  -.X4 
57.46     .x6 

57-29  .17 
57.12  .X7 
56.96    .xs 

56.81  -.X3 

56.69      .XI 

56.60  .07 
56.55 --03 
56.53  +.01 

56.57  +.05 
56.64     .09 

56.75  .X3 
56.90  .17 
57.09     .90 

57.30 +.83 

57-54    •«5  I 

57.81  .87  1 

58.08  .88  I 
58-37     '99 

58.66  +.39  I 
58.95  .39  I 
59.25     .39 

59-54    -"9 

59.82  .88 

60.09  +-«fi 
60.35  'M 
60.57  -a« 
60.78  .19 
60.95    -'S 


60. 1  —x.3 
6Z.4    x.s 

62.6  x.x 

63.5  0.9 

64.3  0.7 

65.0  -0.S 

65.4  0.3 

65.6— 0.x 

65.7  0.0 

65.5  +0.8 

65.2  +0*4 
64.7    0.6 

64.0  0.8 

63. 1  x.o 

62.1  t.x 

60.9  +1.8 

59.6  1.3 

58.2  x.4 

56.7  X-3 

55-2    1.5 

53-7  +1-4 
52-3  x.3 
51.0  x.s 
49.9    x.o 

49.0  0.7 

48.4  +0.5 

48.1  +0.3 

48.1  — O.X 

48.3  a4 
48.9    0.7 

49.8  —x.o 

50.9  x.3 

52.2  1.4 

53-6  x.s 
55-1    «-5 


a  Colamte. 


Right 
Ascension. 


61.09  +.13       56.6  -x.s       57.28  +.09 


Declination 
StmiA. 


n      m 

5  35 

8 
54.98      .00 

54.96  -.0$ 
54.89   .09 

54-77  -14 
54.61     .x8 

54.42  — .8X 
54.20      .33 

53-96  •«4 
53-73  -as 
5350     .88 

53.28  -.80 

53.10    .x7 

52.94  -'S 
52.83    .09 

52.76  -.04 

52.74    .00 

52.77  +.0$ 

52.84      .XO 

52.96  .X4 
53-13    •«« 

53-33 -*-•«« 
53-56  .as 
53.83     .88 

54.12    .30 

54.42     .3X 

54-74  +-3a 
5507  .33 
55-39  -38 
55-71  .3x 
56.02    .30 

56.31  +.38 
56.58     .83  I 

56.81  .33 
57.OX       .18  « 

57-17     -13 


61. 18    .07 
61.24  +.03 


58.1     x.4 
59-5 -»-3 


57.34 +,04 
57-35  --oi 


-34    7 


43-4  -*9 
46.  Z     8.6 

48.6  8.3 

50.7  x.9 

52.4     1-5 

53.8 -x.x 
54-6  0.7 
55.  z  -0.8 
55.0  +0.3 

54-5    0-7 

53.6  +1.1 

52.3  x.s 
50.6     x.8 

48.6  8.3 

46.3  «-4 

43.7  +«•« 
4Z.0     8.8 

38.2    8.9 

35-3    «-9 

32.4  8.8 

29.7  +3.6 

27.2    8.4 

25.0  8.0 
23.Z      1.7 

2Z.6    x.s 

20.7  +0.7 

20.3 +O.X 

20.5  -0.4 

2Z.2  X.O 
22.4     I.S 

24.2  —8.0 
26.4  8.4 
29.0      8.7 

3t'8  8.9 
34-8    s»o 

37.9  -J.O 
40.9     8*9 

43.8  -8.8 
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a  Orionis. 

V  Orionis. 

22  Camelop.  (H.) 

H  Geminorum. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
North. 

h     m 

5  49 

• 

+  7  23 

h     m 

6    I 

• 
+  14    46 

h     m 

6    7 

• 
+69   21 

h     m 

6  16 

• 

+22  34 

Jan. 

0.5 

s 
34.27  +.07 

n 
21.9-0.9 

• 
39.99  +.09 

57.5  -0.5 

• 

27.72  +.15 

• 
31.0+9.6 

a 

42.17 +.  XI 

• 
6.9    0.0 

10.4 

34-32  +-03 

2X.0     0.8 

40.06  +.04 

57.0     0.4 

27.81  +.Q3 

33-6    9.3 

42.25    .06 

6.9    0.0 

20.4 

34.32  -.oa 

20.2     0.7 

40.07  —.01 

56.6     0.3 

27.78 -.10 

36.0    9.4 

42.29  +.01 

7.0+0.1 

30.4 

34.28    .06 

19.6    0.6 

40.04      .03 

56.3     0.3 

27.62      .99 

38.3    9.9 

42.27 -.04 

7.x      O.X 

Feb. 

9-4 

34.20      .10 

19.0    0.5 

39.97     -09 

56.x    a9 

27-34    -S* 

40.3     x.8 

42.21    .09 

7.2     0.Z 

19.3 

34.08  -.13 

18.6  —0.3 

39.86  -.19 

55.9 -0.x 

26.98  -.41 

42.0  +1.4 

42.  ZO  —.19 

7.4  +0.X 

^3 

33.94    -'S 

18.3     0.9 

39.72     .15 

55.8    0.1 

26.53  .47 

43.2     Z.O 

41-96     .15 

7-5    0.1 

Mar. 

10.3 

33.78    .16 

X8.2-O.I 

39.56     .16 

55.8-0.1 

26.03    .31 

44.0+0.5 

4X.80      .17 

7.6+o.x 

20.3 

33.61     .17 

x8.x    0.0 

39.39    -17 

55.7    0.0 

25-5X    -sa 

44.3    0.0 

4X.63      .17 

7.7    0.0 

30.2 

33.45    -'C 

x8.x  +0.1 

39.22     .x6 

55.7    0.0 

24.99    .31 

44.0-0.3 

4«-45    -x? 

7-7    0.0 

Apr. 

9.2 

33.30 -.14 

X8.2  +0.9 

39.07  -.14 

55.7  0.0 

24.50 -.47 

43-3  -0.9 

4x.29-.13 

7.6— ai 

19. 2 

33.17     •" 

18.5    0.3 

38.94      .19 

55.7  +0.1 

24.06    .40 

42.1     X.4 

41.14    .13 

7-5    0.x 

29.1 

33.07     .06 

x8.8    0.4 

38.83    .09 

55.8    0.x 

23-69    .sa 

40.5    1.8 

4X.03    .10 

7-3    0.9 

May 

9.r 

33.01  -.04 

19.3    0.5 

38.77  .05 

56.0    0.9 

23.4  X    -as 

38.6     9.x 

40.95    .06 

7.2       Ow9 

19. 1 

32.99     .00 

19.8    0.6 

38.74  -.01 

56.2     0.9 

23.23     .XJ 

36.4    a-3 

40.91  —.09 

7.0    0.9 

29.x 

33.01  +.04 

20,5  4«.7 

38.75  -1-.04 

56.4  +0.3 

23.16  -  .01 

34.0-9.4 

40.91  +.09 

6.9  — o,x 

Jnne 

8.0 

33.08     .08 

2X.3    0.8 

38.81    .08 

56.8     0.4 

23.20 +.10 

3X.6    8.3 

40.96      .07 

6.7    0.x 

x8.o 

33.18      ,19 

22.2     0.9 

38.91      .19 

57.2      0.4 

23. 35    -ai 

29.X    9.3 

41.05     .IZ 

6.7-o.x 

28.0 

33.32      .16 

23.2     x.o 

39.05     .x6 

57.7      0.5 

23.61    .31 

26.6    9.4 

41.18     .13 

6.6    0.0 

July 

8.0 

33.50    -19 

24.1     I.O 

39.22    .19 

58.2     0.3 

23.97     -41 

24.2     «.3 

41.35     •X9 

6.6    0.0 

17.9 

33.71  +.M 

25.1  +1.0 

39.43  +.99 

58.7  +0.6 

24.43  +.49 

2X.9-8.X 

4X.55+.99 

6.7    0.0 

27.9 

33.94    -as 

26. 1     0.9 

39.66      .95 

59-3    0.5 

24.96  .57 

19.9     X.9 

41-79    .a3 

6.7+0.1 

Aug. 

6.9 

34.20    .a6 

27.0    0.8 

39.92      .97 

59.8    0.5 

25-57  -64 

18. 1     Z.7 

42.05    .97 

6.8  +0.X 

16.8 

34.47     .38 

27.8    0.7 

40.19      .98 

60.3    0.4 

26.24    -^ 

Z6.5     1.4 

42.33    .99 

6.8    0.0 

26.8 

34.76     .99 

28.4    0.5 

40.48      .30 

60.6    0.3 

26.96    .74 

15-3    I.X 

42.63    .31 

6.9    ao 

Sept. 

5.8 

35-05  +.30 

28.8  40.3 

40.79 +.31 

60.9+0.9 

27.72  +.77 

X4.4  -0.7 

42.94  +.3a 

6.8  — O.X 

15.8 

35.35     .30 

29.1  +0.1 

41.09      .31 

61.0    0.0 

28.50    .79 

X3.8  -0.4 

43.26    ,33 

6.7      O.X 

25.7 

35.66     .30 

29. 1  —0. 1 

41*41      .31 

60.9  -0.1 

29.30    .80 

13.6    0.0 

43.58    -33 

6.5    0.9 

Oct. 

5.7 

35.96    .30 

28.9    0.3 

41.72      .31 

60.7    0.3 

30.10   .79 

X  3.8 +0.3 

43.91     .33 

6.3    0.3 

157 

36.25     .99 

28.4    0.5 

42.03      .31 

60.4    0.4 

3a88    .78 

14.3  0.7 

44-24     -33 

6.0    0.3 

257 

36.54  +.a8 

27.8  -0.7 

42.33 +.30 

59.9  -0.5 

3X.65  +.74 

15.2 +I.I 

44-57  +-3a 

5.6-0.4 

Nov. 

4.6 

36.81     .26 

27.0    0.9 

42.62      .38 

59.3    0.6 

32.37    .69 

X6.4     x.4 

44-88    -30 

5.2    0.4 

14.6 

37.06     .94 

26.0     1.0 

42.89      .96 

58.7    0.7 

3304    .63 

18.0     1.7 

45.17    .28 

4.8    0.4    ' 

24.6 

37.29    .ai 

25.0     I.X 

43.14     .93 

58.0    0.7 

33-64    .53 

19.9     9.0 

45.45    .16 

4.4    0.4 

Dec. 

4-5 

37.49    .18 

23.9      I.X 

43.36      .90 

57-3    0.7 

34.14    .46 

22.0    9.3 

45.69    .a3 

4.1    0.3 

H'5 

37.65  +.14 

22.9 -X.I 

43.54  +.x6 

56.6  —0.7 

34-55  +.35 

24.4  +9.4 

45.90 +.19 

3.8-0.9 

«4-5 

37.77    .10 

21.8     1.0 

43.68      .19 

56.0    0.6 

34-84    .93 

26.9    9.3 

46.06    .14 

3.6-0.1 

34-5 

3785  +.05 

20.8  — l.O 

43-77  +.07 

55.4-0.5 

35-01  +.10 

29.5+4.6 

46.18 +.09 

3.5    0.0   , 
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Mean 
Solar 
Dat& 


Jan. 


Feb. 


Mar. 


Apr. 


May 


0.5 
10.5 
20.4 
30.4 

9.4 

19.4 

10.3 
20.3 

30.3 

9.2 
19.2 
29.2 

9.1 
19.1 


29.  z 

June     8.1 

18.0 

28.0 

8.0 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


18.0 
27.9 
6.9 
16^.9 
26.8 

5.8 
15.8 
25.8 

5-7 
15.7 

25.7 

4-7 
14.6 

24.6 

4.6 

M-5 

24-5 
34-5 


a  Argils. 
{Canopus.) 


Right 
Ascension. 


h     m 
6   21 


8 
41.03 +.01 

41.01  —.06 

40.92      .13 

40.76      .19 

40.54     .as 

40.27  —.99 
39.96  .34 
39.62     .35 

39.26  .36 
38.91     .35 

38.56 -.34 
38.24     .31 

37-95     V 

37.70  .aa 

3750    '^7 

37-35 -•" 

37.27  -.06 

37.24  +.01 

37.28  .07 

37-37    -w 

37.52  +.18 

37-73  -as 
37.99    .a8 

38.29  .33 
38.64     .35 

39.01  +.38 
39.40  .40 
39.81  .41 
40.22  .41 
4a63    .40 

41.02  +.38 

41-39  -35 

41.71  .30 
42.00  .as 
42.22  .19 

42.38  +.13 
42.48  +.06 
42.50  —.01 


Declination 
Sffuih. 


-52  37 


74.4  -3.6 

77-9    3.4 

81. 1  3.1 

84.0  a.7 

86.5  a.3 

88.6  -1.8 

90.2  1.3 

91.3  0.8 

91.8  —0.3 
91.9 +o.a 

91.4  +0.7 
90.4     x.a 

88.9  1.7 

87.1  a.x 
84.8    a.4 

82.2  +a.7 
79-3  3.0 
76.2    3.x 

73.0  3.a 

69.8  3.a 

66.7  43.1 

63.7    9.9 

60.9  a.6 
58.6    a.a 

56.6  1.7 

55-2  +1.X 
54-3+<>.5 

54.1  -0.1 

54-5  0-7 
55-5    1-3 

57.2  -1.9 
59.4    a.5 

62.1  2.9 

65.3  3.3 

68.7  3.3 

72.2  —3.6 
75.9    3.5 

79-4  -3.5 


y  Geminomm. 


Right 
Ascension. 


h     m 

6  31 


44.18 -i-.ia 
44.28  .07 
44.33 +.oa 
44.32  -.03 
44.27     .07 


44.18 
44.05 

43-90 
43-74 
43-57 


-.11 

•14 

.16 

.17 
•17 


43.40 -.15 
43.26  .13 
43.14  .10 
43.05  .07 
43-00  -.03 

42.99  +.01 
43.02  .05 
43.10    .09 

43.21  .13 
43-36  •17 

43.54  +.ao 
43-75  -aa 
43-5^    -«5 

44.25  .a7 
44.52     .a8 

44.82  +.30 
45.12     .31 

45-43  -32 
45-75  -32 
46.07    .33 

46.39 +.31 
46.69  .30 
46.99    .a8 

47.26  .a6 
47.51     .a3 

47.72 +.19 
47.89  .15 
48.02  +.10 


Declination 
North, 


+  16    29 


22.3  -0.5 
21.9  0.4 
21.5  0.3 
21. 3  o.a 
21.2  -O.X 

2 1. 1      0.0 

2 1. 1  0.0 
2 1. 1     0.0 

21. 1  +O.X 

21.2  0.1 

21.2  -fO.l 

21.3  O.J 

21.4  0.1 

21.5  O.X 
2T.6  0.1 

21.7 +O.X 
21.9  o.a 
22.2  O.a 
22.4  0.3 
22.7    0.3 

23.1  +0.3 

23.4  0.3 
23.7  o.a 
23.9  o.a 
24.0+0.1 

24.0  0.0 
23.9  -O.X 

23.7  0.3 

23-3    0.4 

22.8  0.6 

22.2  —0.7 

21.5  0.7 
20.8  0.8 
20.0  0.8 
19.2  0.7 


18.5  -0.7 
17.9  0.6 
17.4    0.5 1 


a  Canis  Majoris. 
{Sirius.) 


e  Canis  Majoris 


Right 
Ascension. 


h     m 

6  40 


35.79 +.10 
35.86  +.05 
35.89  .00 
35.86  -.05 

35-79    -09 

35.68  -.x3 
35-54  -JC 
35-37    -17 

35.18     .18 

35.00   .18 


Declination 
South. 


34.82 

34-65 
34-51 
34-39 
34-31 


-.17 
.15 
.13 
.10 

.06 


-16   34 

H 
17.8   -a.4 
20.2  2.3 

22.4  a.i 
24.4  1.9 
26.1     1.6 

27-5  -1-3 
28.6    0.9 

29.4  0.6 
29.8  -0.3 

30.0  0.0 

29.8  +0.3 

29.3  0.6 

28.5  0.9 

27.4  I. a 

26.1  1.4 


34.27  —.03       24.5  +1.6 

34.26 +.01  !      22.8      1.8 


34-29 

34-37 
34-48 


.05 
.09 
.«3 


34.62  +.16 

34-79  -'Q 
35.00    .aa 

35-23  .a4 
35.48    .96 

35-75  +.97 

36.03  .a9 
36.32  .30 
36.62  .30 
36.92    .30 

37.22  +.29 
37.51  .28 
37.78     .a6 

38.04  .24 
38.26     .ax 

38.45  +.17 
38.60  .la 
38.70  +.08  j 


20.9  a.o 
18.9  3.0 
16.9    a.o 

14.9  +1.9 

13.0    J. 8 

XX. 3     1.6 

9.8     1.4 

8.5  I.I 

7.6  +0.7 

7.2  -H>.3 
7.1  -0.1 
7.4    a6 

8.3  1.0 

9.5-1.4 
II. 2     1.8 

13-1     «.« 
15.4    a.3 

17.8  a.s 

20.3-2.5 

22.9  a.5 
25-4  -«-4 


Right 
Ascension. 


h     m 

6  54 


34. 15 +.10 

34-23 +.05 
34.25  .00 
34.22  -.06 
34.14    .10 

34.02  -.14 
33-86    .17 

33.67  .90 
33.46      .31 

33.25     .31 

33.04  -.ao 
32.84  .19 
32.67    .16 

32.52  .13 
32.40    .10 

32.33 -.06 
32.29— .02 
32.29 +.03 

32.34  -07 
32.42     .10 

32.55 +.14 

32.71  .18 
32.90    .ai 

33.12  .34 
33.37    -aC 

33.65  +.98 
33.94     .30 

34.24  -31 
34.56  .39 
34.88    .3s 

35.20 +.31 

35.51   .y> 

35.81  .SB 
36.08  .a6 
36.32     .99 

36.52  +.18 
36.68  .13 
36.79  +.09 


Declination 
South, 


—  28    49 


44.5  -3.0 
47.5  a.9 
50.3    «-7 

52.8  9.4 
55.0    9.1 

56.9  -1.7 

58.5  i-S 

59.6  0.9 

60.3  0.5 
60.6 


60.4  +0.3 

599  0-7 
59.0    1.1 

57.8  1.4 
56.2    X.7 

54.4  +9.0 
52.2    9.4 

49.9  3-5 
47.4     9.5 

44.9  9.5 
42.4  +9.5 

40.0  9.3 
37-8    9.x 

35.8  x.8 

34- X     M 

32.9  +1.0 
32.0 -^as 
31. 8  0.0 
32.0  -0,5 
32.8    x.o 

34.0  -1.5 
35.8  9.0 
38.0  9.4 
40.6    9.7 

43.4    ••9 

46.4  ~).e 

49.4  3.0 

52.5  -3-0 
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Mean 

Solar 
1        Dato. 

J  Canis  Majoris. 

6  Geminorum. 

Piazzi  vii,  67. 

a*  Geminorum. 
{^Castor.) 

Right 
Ascension. 

Declination 

Right 
AscensioiL 

Declination 
North. 

Right 
AscensioiL 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h     m 

7  4 

0 
—  26    13 

h     m 

7  13 

e          f 

+  22    10 

h     m 

7  20 

0        f 

+68  40 

h     m 

7  27 

• 

+32    6 

Jan. 

0.5 

8 
11.53 +.1X 

m 

34.7 -a-9 

s 
56.78 +.X7 

28.9—0.3 

8 
8.80 +.34 

n 
42.5  +9.4 

■ 
60.20 +.19 

62.4  +0.3 

1 

10.5 

XI.62      .06 

37.6    9.8 

56.93      .19 

28.7    —0.1 

9.08      .99 

44.9    a-5 

60.38    .14 

62.7         0.4 

20.5 

1 1.66 +.01 

40.3    2.6 

57.02  .07 

28.6         0.0 

9.24  +.09 

47.4    a-5 

60.49    .09 

63.2        0.6 

30.4 

11.64— .04 

42.8    9.3 

57.fj6  +.09 

28.7    +0.1 

9.26  —.04 

49.9    9.5 

60.55  +.03 

63.9        0.7 

1  Feb. 

9.4 

11.58    .09 

45.0    9.0 

57.04  -.04 

28.8      0.9 

9.16      .16 

52.3    t.3 

60.55  —.03 

64.6        0.7 

19.4 

11.47 -.13 

46.9  -1.7 

56.98  —.08 

29.1  +0.3 

8.94  -.97 

54.6  +9.1 

60.49  -.oB 

65.4  +0.7 

29.4 

11.32    .16 

48.4    1.3 

56.87      .19 

29.4      0.3 

8.62      .36 

56.5     1.7 

60.38      .19 

66.1    0.7 

Mar. 

10.3 

II. 15    .18 

49.5    0.9 

56.74      .15 

29.6     0.3 

8.23      .43 

58.0     1.3 

60.24     -'S 

66.8    a6 

20.3 

10.95    '^ 

50.3    0.5 

56.58      .16 

29.9     0.3 

7-77    -48 

59.2    0.9 

60.07     -<8 

67.3    0.5 

30.3 

XO.75    .20 

50.6  — o.a 

56.41      .17 

30.1      0.9 

7.27    .50 

59.8  +0.4 

59.89     .18 

67.7    0.3 

Apr. 

9.2 

10.55  -.» 

50.6  -^^.t 

56.24  ~.i6 

30.3  +0.1 

6.78  -.49 

60.0  -0.1 

59.70  -.18 

68.0  +0.9 

19.2 

10.36    .18 

50.2    0.6 

56.08     .IS 

30.4 +O.X 

6.29    .46 

59.7    0-6 

59.53     .17 

68.1    0.0 

29.2 

10.18    .16 

49.4     1.0 

55-94    -'3 

30.5    0.0 

5-85    .41 

58.9     1.0 

59.37     .»5 

68.0  —0.9 

May 

9.2 

10.04     .13 

48.3     1.3 

55.83    .10 

30.4    0.0 

5.4^     -35 

57-6    »-4 

59.23     ." 

67.8    0.3 

19. 1 

9.92     .to 

46.8     1.6 

55.75    .06 

30.4  -0.1 

5.15     .«7 

56.0    X.8 

59.13    .08 

67.4    0.4 

29.1 

9.85  -.06 

45*1  +«-9 

55.71  -.oa 

30.3-0.1 

4.93  -.18 

54- X  -«•' 

59.07  -.04 

66.9  -0.5 

Jane 

8.1 

9.81  —.08 

43.1    9.1 

55.70  +.09 

30.2    0.1 

4.79  -.08 

51.8    9.3 

59.05     .00 

66.3    0.6 

18. 1 

9.81  +.oa 

40.9    9.9 

55-74    -05 

30.0      0.1 

4.76  +.09 

49.4    a.5 

59.08  +.04 

657    0.7 

28.0 

9.85     .06 

38.6    9.3 

55-8i    -09 

29.9    0.9 

4.83      .19 

46.8    9.6 

59.14     .09 

65.0    0.8 

July 

8.0 

9.92     .xo 

36.2    9.4 

55-93    -13 

29.7    0.9 

5.00      .91 

44.2    9.6 

59.25    .xa 

64.2    0.8 

18.0 

10.04  "^''B 

33.8  +«.4 

56.08 +.16 

29.5  -0.9 

5.26  +.31 

41.6—9.6 

59.39 +.«6 

63.4  -0.8 

28.0 

10.19    '17 

31.5      9.9 

56.26    .19 

29.3    a9 

5.61      .39 

39.0    9.5 

59.57    .» 

62.5    0.8 

Aug. 

6.9 

10.38     .90 

29.4      9.0 

56.46      .39 

29.1    0.3 

6.04      .47 

36.5    a.4 

59.78    .93 

61.7    a9 

16.9 

ZO.59     .«3 

27.4     1.8 

56.70      .95 

28.8    a3 

6.56      .54 

34.1     9.9 

60.03    -a6 

60.8    0.9 

26.9 

10.83    '^S 

25.8    1.4 

56.96      .97 

28.5    0.4 

7.13      .61 

32.0    9.0 

60.30    .98 

59.9    0.9 

Sept. 

5.8 

IX.IO+.S7 

24.6  +1.0 

57.24  +.99 

28.x  -O.S 

7.77  +.66 

30.1  -1.8 

60.59  +.30 

59.0  -0.9 

15.8 

XI.38     .99 

23.8   0.5 

57-53    .30 

27.6    0.6 

8.46    .71 

28.4     i.s 

60.90    .39 

58.1     a9 

25.8 

11.68     .31 

23.5 -K>.i 

57.85    .31 

27.0    0.6 

9.18     .74 

27.1     1.9 

61.24     -34 

57-2    0.9 

Oct. 

5.8 

11.99     -31 

23-7-^5 

58.17    -33 

26.3    0.7 

9.94     .77 

26.1     a8 

61.59     .35 

56.3    0.9 

15-7 

12.31     .it 

24.4    1.0 

58.50    .33 

25.5    0.8 

10.71     .78 

25.5    0.4 

61.95     -36 

55  5    0.8 

25.7 

12.62  +.31 

25.7-1.5 

58.84  +.34 

24.7  -0.8 

".49 +.77 

25.2  -0.1 

62.31  +.37 

54.7  -0.8 

Nov. 

4-7 

12.93     'SO 

27.4    1.9 

59.17     -33 

23.9    0.8 

12.26     .76 

25.3+<>.4 

62.68     .36 

53-9    0.7 

14.6 

13.23     .99 

29.5     «-3 

59.50     .39 

23.1     0.8 

13.01     .79 

25.9    0.8 

63.04     .35 

53.3    0.6 

24.6 

13.51     .96 

31.9     9.6 

59.81     .30 

22.3    0.7 

13.71     .67 

26.9      1.9 

63.39     .33       52.8     a4     1 

Dec. 

4.6 

13.76     .93 

34.7     9.8 

60.10     .97 

21.6    0.6 

14.35     .60 

28.2     1.3 

63.71     .31 

52.5  -0.9 

14.6 

13.97  +.»9 

37-5  -a-9 

60.36 +.93 

21.0 -O.S 

14.91  +.51 

30.0  +1.9 

64.00  +.97 

52.4    0.0 

24.5 

14.14     .14 

40.5    3.0 

60.58      .90 

20.5    0.4 

15.37     -41 

32.0     9.1 

64.25     .93 

52.4+0.9 

34-5 

14.26 +.10 

43-5 -*-9 

60.76 +.15 

20.2  -0.9 

15.72 +.49 

34-2  +9.3 

64.46  +.18 

52.7  ■H>.4 
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M0AD 

a  Can  is  Minor  is. 
(rrifcyon. ) 

P  Geminoruiti. 
{Pollux.) 

0  Geminorum. 

3  Ursae  Majoris  (H.) 

Solar 
Date. 

Right 
Ascension. 

Declination 
Korth. 

Right 
Ascension. 

Declination 
^Wth. 

Right 

Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North, 

h      m 

e 

h      m 

e          > 

h      m 

0         * 

h      xn 

e         f 

7  33 

+  5  29 

7  38 

+  28     16 

7  47 

+  27       I 

8    2 

+68  46 

Jan. 

0.5 

8 

53-35 +-«7 

m 
32.8  -1.4 

a 
59.31  +.ao 

40.0     0.0 

a 

10.11  +.31 

I* 
67.2 -O.X 

a 
33.16 +.44 

m 

45-4  +»-« 

20.5 

53.50    .la 

31.5     ».3 

59-49    -15 

40.1  +o.a 

10.29      .16 

67.2 +O.X 

33.55     -38 

47-6    a-3 

30.  ji 

53.60    .07 

30.3     i.i 

59.61     .10 

40.3    0.4 

10.43     .XO 

67.3    o.a 

33.81     .ao 

50.0    t.s 

30.5 

53.65  +.oa 

29.2     0.9 

59.68  +.04 

40.7    0.5 

10.50 +.05 

67.6    0.4 

33.94  +.07 

52.5    «-5 

Feb. 

9.4 

53.65 -.oa 

28.4     0.7 

59.68  -.01 

41. 2     0.6 

10.52  -.OX 

68.1    0.5 

33.94  -.06 

55.1    "-S 

19.4 

53.60  -.07 

27.8  -0.6 

59.64  -.06 

41.8  +0.6 

10.48  -.06 

68.6+0.5 

33.82  -.x8 

57.5  +«-3 

29.4 

53.51     •" 

27.3     0-4 

59.55    •" 

42.4     0.6 

10.40     .10 

69.2    0.6 

33.59    -as 

59-7    «•« 

Mar. 

10.4 

53.39   -^a 

27.0     0.2 

59.42    .14 

43.0     0.6 

10.28     .X3 

69.7    0.6 

33.25     .37 

61.7     1.8 

20.3 

53.25   .15 

26.9  —0. 1 

59.27    .16 

43.5     0.5 

10.13     'i^ 

70.3    0.5 

32.84     .43 

■63-3     «.4 

303 

53.09   .16 

26.8      0.0 

59.10    .17 

43.9     0.4 

9.97     .X7 

70.7    0.4 

32.38     .47 

64.5    0.9 

Apr. 

9-3 

52.93  -.16 

26.9+0.  J 

58.92  -.17 

44-3+0.3 

9.79  -.17 

71.1+0.3 

31.89 -.49 

65.2  +0.4 

X9.2 

52.78   .14 

27.  X    o.a 

58.75    .16 

44.5  +o.a 

9.63     .x6 

71.3    o.« 

31.40    .48 

65.3     0.0 

29.2 

52.64   .13 

27.4    0.3 

58.59    .14 

44.5    0.0 

9.47     .X4 

71.4 +O.X 

30.93    .46 

65.1  -0.5 

May 

9.2 

52.52   .10 

27.8    0.4 

58.46    .11 

44.4-0.1 

9-34     -" 

71.4  -O.X 

30.49     .4X 

64.3     1.0 

19.2 

52.43   .07 

28.3    0.S 

58.36    .06 

44.2    o.a 

9.23     .09 

71.2      0.2 

30.11     .34 

63.1     X.4 

29.x 

52.38 -.04 

28.8  +0.6 

58.29  -.05 

43-9  -0-3 

9.17 -.05 

71.0-0.3 

29.80  -.87 

61.4  -1.8 

June 

8.1 

52.35  -.01 

29.4    0.6 

58.26  —.01 

43-5    0.4 

9.13— .01 

70.7      0.4 

29.58    .18 

59.5     ••» 

x8.x 

52.36 +,03 

30.1    0.7 

58.27 +ho3 

43-0    0.5 

9.14 +.03 

703      0.4 

29.44  -.09 

57.2    M 

28.0 

52.41   .06 

30.8    IV7 

58.32     .07 

42-5    0-5 

9.18     .06 

69.8      0.5 

29.40  +.01 

54.7    «•« 

July 

8.0 

52.49   .10 

31.5    0.7 

58.41     .XX 

41.9    0.5 

9.27     .10 

69.3      0.5 

29.46      .XO 

52.0    1.7 

18.0 

52.60  4-.  13 

32.2  40.7 

58.54  4-.15 

41.3-0.6 

9.38  +.X4 

68.8-0.6 

29.61  +.X9 

49.3 -<.8 

28.0 

52.74     .16 

32.9    0.6 

58.70     ,18 

40.7    0.6 

9.54     .»7 

68.2    0.6 

29.85     .tf 

46.5    a.8 

Aug. 

6.9 

52.91     .18 

33.4    0.5 

58.90    .ax 

40.0    0.7 

9.72    .ao 

67.5    a7 

30.18     .37 

43-7   "-r 

X6.9 

53."     •«« 

33-9    0^4 

59.12      .84 

39-2    0.7 

9-93    -23 

66.8    0.7 

30.59     -45 

41.0    %A 

26.9 

53.33    -ts 

34.2  +o.a 

59.37    -afi 

38.5    0.8 

10.17    .as 

66.0    0.8 

31.07    .sa 

38.4     «-5 

Sept. 

5-9 

53.57 +.«5 

34-3    «».o 

59.64  +.29 

37.6  -~o,8 

10.44  +.aS 

65.2  —0.9 

31.62  +.58 

36.0 -t-s   ; 

15.8 

53-83     .«7 

34.2  -o.a 

59-94     .3J 

36.8    0.8 

10.72     .30 

64.3    0.9 

32.24    .64 

33.8    «.« 

25.8 

54."     .«9 

33-8    0.5 

60,25     .33  ' 

35-9    0.9 

XI.03     .31 

63.3    ».9 

32.91    .69 

31.9    t.8 

Ctet. 

5.8 

54.41     .30 

33-2    0.7 

6<).58    .34 

34.9    0.9 

11. 36     .33. 

62.3     x.o 

33.63     -73 

30.2    i.s 

15.8 

54.71     -31 

32.3    i.o 

60.92    .35 

34.0    0-9 

11.70     .34 

61.3     1.0 

34.38     .76 

28.9    t.i 

«5-7 

55.02  +.51 

31.3 -i.a 

61.28  +.36  1 

3 -I.o  -«.9 

12.05  +.33 

60.3  —x.o 

35.15 +.76 

28.0-0^7 

Nov. 

4-7 

55-33    .31 

30.0    1.4 

61.63   .38 ; 

32.1     0.8 

12.40     .35  ' 

59.3     x.o 

35-93    •?« 

27.5 -«.s 

M-7 

55,64       .',Oj 

iv*%.5    1.5 

61.08   .35 

31.2     0.7 

12-75    .35 

58.4    0.9 

36.71    .76 

27.5  +Oba  ! 

24.6 

55.04     .89 

27.0     1.6 

62.32    .33 ! 

30.5     0.6 

1309    .33 

57.5  0.8 

37-45    -Ta 

27.8    0.6  1 

Dec 

4.6 

56.22     .16 

25.4     X.6 

62.64   .31 

29.9     0.5 

13.42    .31 

56.8    0.6 

38.15    .67 

28.6      tM 

14.6 

56.47 +.J3 

23.8  -  t.6 

62.03  "*--='*^ 

295-0.3 

13.71  -i-.aS 

56.3-0.5 

38.79  4-.S9 

S9.9  +1.5 

24.6 
34  5 

56.C»S     ,ig 

22.2     t.5 

63.19      .24 

29.3     0^1 

1397    .»4 

55.9    o-S 

39-34     -49 

31.6    lA 

56.S6+.I5 

20.8  -  1.4 

63.30 -»-.  19 

20.2  -  0.1 

l4.lO-^.»9 

55.7  -tvx 

30-79-^.40 

33.6 +a.x 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

15  Argfts  (p). 

vCancrL 

e  Hydras. 

I  Ursae  Majorts. 

Mean 

Solar 
Date. 

Right 
AiceDUon. 

Declination 

RlKht 
Aocenaion. 

Declinatioo 

Right 

AaceDston. 

Declination 
North, 

Right 

A9cenaion. 

Declination 
North, 

h      m 

• 

h      m 

• 

h      m 

• 

h      m 

e          * 

8    3 

—  24      0 

8  26 

+  20  47 

8  41 

+  647 

852 

+48     26 

Jan. 

0.6 

■ 
8.53  +.18 

m 
9.6-S.9 

a 
43.68  +.93 

39-3-0-6 

a 
17.84  +.93 

m 
62.2  -X.J 

8 
7.97  +34 

• 
53.7  +0.7 

I0.6 

8.69    .13 

12.5    a.9 

4389    .19 

38.7    0.5 

18.05     -'9 

60.8      t.4 

8.29     .98 

54-5    «-o 

20.5 

8.79     .oB 

15.3    9.7 

44.06    .14 

38.3    0-3 

X8.2X      .14 

59-5    «•« 

8.53     .ai 

55-6    1.3 

30.5 

8.84  +.09 

18.0     9.5 

44.17    .09 

38.2-0.1 

18.33     -09 

58.4    1.0 

8.71     .14 

57.1    1.5 

Feb. 

9-S 

8.84  -Mi 

20.4     9.3 

44.23  +.03 

38.2+0.1 

X8.39+.04 

57.6    0.8 

8.8x  +.06 

58-7    «-7 

194 

8.79 -.07 

22.6  ~9.0 

44.23  -.09 

38-4  •♦o-S 

18.41  -.OX 

56.9-0.3 

8.83  -.01 

60.4  +1.7 

29.4 

8.70    .11 

24.4     1.7 

44-19    .07 

38.7    0-4 

18.38     .03 

5^-5    0-3 

8.79    .07 

62.2    1.7 

Mar. 

ia4 

8.57     .14 

25.9     1.3 

44.10     .lO 

39- X    a4 

X8.3X     .09 

56.2  —0.9 

8.69    .13 

63.8    1.0 

20.4 

8.4X     .17 

27.0     0.9 

43-99    -IS 

39.6    0.3 

X8.20     .Xl 

56.x      0.0 

8.53    .»7 

65.4    1.4 

30.3 

8.23     .18 

27.8     0.6 

43.85    .15 

40.x     0*4 

x8.o8    .13 

56.2  +0.1 

8.34     .91 

66.7    1.9 

Apr. 

9-3 

8.05  -.18 

28.2  ~0.9 

43.69 -.13 

40.5  40.4 

x7.94-.x4 

56.3  +«.9 

8.12 -.93 

67.8+0.9 

19.3 

7.87     .18 

28.2  -fO.1 

43-54    -'S 

40.9    0.4 

17.80     .14 

56.6     0.3 

7.88     .93 

68.6    0.6 

29.2 

7.70     .17 

27.9     0.5 

43-39    -M 

4X.2    0.3 

17.66     .13 

56.9    a4 

7.65     -as 

69.0+0.3 

May 

9.2 

7-54    -'S 

27.2      0.8 

43-25    ." 

4X.4    0.9 

17.53     •" 

57.3    0-4 

7-43    .«! 

69.x -0.1 

Z9.2 

7.40    .n 

26.3      S.I 

43.14    .10 

4X.6+0.1 

X7.42     .lO 

57-7    0-5 

7.23    .18 

68.8    0.4 

29.2 

7.30 -*09 

25.0  +1.4 

43.05  -.07 

4Z.7    0.0 

17-33  --08 

58.2  +0.3 

7.06— .15 

68.2  —0.7 

Jane 

8.1 

7.22    .06 

23.5      1.7 

43.00    .04 

.4X.7   0.0 

X7.27    .03 

58.7    0-5 

6.93    .11 

67.3    1.0 

18.  X 

7.18 -.08 

2Z.7      X.9 

42.97  -.01 

4Z.6— O.X 

X7.23  -.oa 

59.2    0.3 

6.84    .07 

66.2    1.3 

28.  z 

7.  17 +.01 

19.8      9.0 

42.98  +.03 

41.5    o-« 

X7.22  +.01 

59.8    0.5 

6.80  —.09 

64.7     1.3 

Jaly 

8.Z 

7.20    .04 

17.7      9.1 

43.02    .06 

4X.3     0.9 

X7.25    .04 

60.3    as 

6.79  +.09 

63.x     1.7 

18.0 

7.26  +.08 

X5.6  +9.1 

43-09 +.0B 

41.0  -^3 

17.30  +.07 

60.840.5 

6.84  +.07 

61.3  —1.9 

28.0 

7.35     •" 

13.5      9.x 

43.20      .19 

40.7    ••4 

X7.38    .10 

61.2    0.4 

6.93      .XX 

59-3    «-« 

Aug. 

7.0 

7*48     .14 

XI.5      1.9 

43-33    .»5 

40.2     0.3 

17.49      .19 

61.5    0.3 

7.07    .16 

57.2    9.1 

16.9 

764     .17 

9.6      1.7 

43.50    .18 

39.7     ©-ft 

17.63      .15 

61.7 +Owl 

7.24      .90 

55.x    9.9 

26.9 

7.83     .» 

8.0      1.4 

43.69      .91 

39.0    0.7 

X7.79      .18 

6x.8    0.0 

7.46      .94 

52.9    a.t 

Sept. 

5-9 

8.04  +.Q 

6.6  +X.X 

43-9«  +.a3 

38.2-0.8 

17.98  +.90 

6X.7  -0.9 

7.72  +.98 

50.7-9.9 

15.9 

8.29    .a6 

5-7    ^7 

44.15    .96 

37.3    »-o 

18.20      .93 

6X.4    0.4 

8.03     .39 

48.5     9.1 

25.8 

8.56    .98 

5.2+0.3 

44.42    .98 

36.3     X.I 

X8.45     .96 

60.8    0.7 

8.36     .35 

46.4     9.0 

Oct. 

5.8 

8.85    .y> 

5.2 -0.9 

44.72    .30 

35.2      1.9 

X8.7X      .98 

60.0    0.9 

8.73     •» 

444    «-9 

15.8 

9.16    .ss 

5.6    a7 

45-03    .39 

33-9    1-5 

X9.OO     .30 

59.0    I.I 

9.X4     .41 

42.5    s.8 

25.8 

9-49  +»S« 

6.6—1.1 

4536 +.33 

32.6  —1.3 

X9-3X  +-3I 

57.7  -»-4 

9-5fi+.44 

4a8  —1.6 

Nov. 

4-7 

9.81    .3a 

8.0     1.6 

45.70    .34 

3X.3    1.4 

X9.62    .39 

56.2    x.s 

XO.OX     .43 

39.3    «.S 

M-7 

10.13    .31 

9.8     9.1 

46.04    .34 

29.9    1.4 

19-95     -33 

54.6    »«7 

X0.47    .46 

38.x      I.O 

24.7 

10.45    .JO 

12.  X     9.4 

46.38    .34 

28.6    1.3 

20.27     -3^ 

52.9    1.7 

X0.93   .46 

37.3    0.7 

Dec. 

4.6 

XO.74    ** 

14.7     9.7 

46.7X    .5a 

27.3      1.9 

20.59     .31 

51. X     S.8 

1X.38  .44 

36.7-^3 

14.6 

zx.oi  +.95 

17.5  -«•« 

47.02  +.99 

26.2  —1.0 

20.89  +.99 

49.4  -1.7 

xx.8x  +.41 

36.6 +0.S 

24.6 

XX.23    .ai 

20.4     9.9 

47.30     .96 

25.3      0.8 

21.16     .93 

47.7     1.6 

12.20     .37 

36.9    a4 

34-6 

XI.42+.t7 

23.3 -«.9 

47.54 +.9a 

24-5-^5 

21.40 +.«a 

46.1  —1.3 

12.54 +.39 

37-5  -HjwB 
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Mean 
Solar 
Date. 


Jan. 


Feb. 


0.6 
I0.6 
20.5 

30.5 
9-5 


19.5 
29-4 
Mar.  X0.4 
20.4 
30.4 


Apr. 


May 


9.3 
19.3 

293 
9.2 

19.2 


29.2 

Jane     8.2 

x8.z 

28.  z 

July      8.1 

18.Z 
28.0 

Aug.  ?•<> 
17.0 
26.9 


0*  Ursae  Majoris. 


Sept. 


Oct. 


Nov. 


Dec. 


5-9 
15.9 

25.9 

5.8 

X5.8 

25.8 

4.8 

14.7 

24.7 

4-7 

14.6 
24.6 
34.6 


Right 
Ascension. 


h 
9 


m 
Z 


19.18 +.S4 
29.67  .44 
20.05  .33 
20.33    .ai 

20.47  +.09 

20.50  —.03 
20.40    .15 

20.20  .94 
19-91  '33 
19-55    09 

19.13 '.43 

18.69  .45 

X8.23  .45 
17.79  .43 
17.38  .39 

17.01  -.34 

16.70  .aS 
16.46  .ao 
16.29    '^S 

16.21  —.05 

16.20 +.03 

16.27      .12 

16.43  .ao 
16.67  .a8 
16.99    *15 

17-38 +.43 
17.84     .50 

18.37    -sfi 

18.96  .63 
19.61     .66 

20.29  +-70 
21. OX  .73 
21.74     .74 

22.48  .73 
23.20     .70 

23.88  -i-.es 
24.50  .58 
25.04  +.50 


Declination 
North. 


+67    32 


75-9  +1-5 
77.6  1.9 
79.6  a.a 
82.0  a.4 
84.4    a.s 

87.0  +a.5 

89-5  ««4 
91.9    3.3 

94.0  1.9 

95.8  1.6 

97-'+'-> 

98.1  0.7 

98.5 +o.a 
98.4  -0.3 

97.9  aS 

96.9  —I.  a 
95.4     X.6 

93.6  a.o 
91.4     a.3 

89.0  3.6 

86.3  -^.8 

83.4  2.9 

80.5  3.0 
77.5  30 
74-5  3.0 

71.6—3.9 

68.7  3.7 

66.1  3.5 

63.7     a-3 

61.5  a.o 

59.7  -1.6 
58.3    i-a 

57-3    0-8 

56.8  -  0.3 

56.8  -K>.a 

57-3  ^-7 

58.2  1.2 

59.6  +1.7 


%  Cancri. 


Right 
Ascension. 


h     m 

9   2 

t 
8.59  +.a6 

8.82     .31 

9.0Z     .x6 

9>i5  •" 
9.24    .06 

9.27  -f  .ox 
9.27  —.03 
9.21  .07 
9.13  .xo 
9.0Z     .xa 

8.88  -.X3 
8.75  .14 
8.6z    .13 

8.48  .13 
8.36     .XI 


8.27  - 

8.20 

8.15 

8.X3 
8.14 


08 
.06 
.03 

-.01 
-.02 


8.17 +.05 
8.24  .08 
8.33  .II 
8.45  .13 
8.60      .16 

8.77  +.19 
8.98  .22 
9.21  .25 
9.47  .27 
9.75      .29 

10.05  +-3* 
10.37  -33 
10.70  .33 
11.04     .33 

11.37     -32 

11.68 +.30 
11.97     •*7 

12.23  +.24 


Declination 
North. 


+  11      4 

7Z.8  -1.4 
70.5    i.a 

69.4  s.o 

68.5  0.7 
67.9    0.5 

67.5 -O.S 

67.3  -0.1 
67.2  0.0 
67.3+0.2 

67.5  0.3 

67.8  +0.3 
68.2    0.4 

68.6  0.4 

69.0  0.4 

69.4  0.4 

69.8  +0.4 

70. 1  0.4 

70.5  0.3 
70.8  0.3 
71. X    o.a 

71.3 +o.a 
71.4+0.1 
71.5  0.0 
71.4  -o.a 

71.2  0.3 

70.7-0.5 
70.2  0.7 
69.4    0.9 

68.4  X.I 

67.2     1.3 

65.8  -1.5 
64.2     1.6 

62.5  1.7 
60.8     1.7 

59.x     X.7 

.  57-4 -»-6 
55-8  1.5 
54-4  -1-3 


I  Argils. 


Right 
Ascension. 


Declination 
South. 


xDraconis  (H.) 


h     m 

9  H 

■ 
X9.8X  +.32 

20.09  •Si 
20.29  .x6 
20.4  X  +.oB 
20.45    .00 


20.40  — .oB 

20.28     .15 

20.  xo     .21 

9.85     .37 

9.56    .31 


9.24  -.33 
8.89    .35 

8.54     .36  I 
8.18     .35 

7-83     .34] 

7-51  --31 
7.2X     .38  I 
6.94     .34 
6.72    .ao  I 

6-54    ''Sj 

6.42  —.09 
6.36— .03 
6. 36 +.03 
6.42  .10 
6.56    .17  ' 

6.76  +.33 
7.02    .30  ' 

7.35  .36 
7-74  -41 
8.17    .45 

i 

8.65  +.49 

9.14    .50 

9.65    .51 

20. 16    .49 

20.64    .46 


21.09 +.43 
21.48    .36 

21. 81  +.30 


-58    50 


5.4  -S.6 

9.0     S.8 

12.9    s-9 

16.8     3.9 

20*6    3.7 

24.2  —3.6 

27-7  3-3 

30.8  3.0 

33-6  3.6 

36.0  a.x 

37-9  -1-7 

39-3  «•« 
40.2    0.6 

40.6  —0.1 
40.4  +0.4 

39.8  +0.8 

38.7  «-3 

37.1  X.8 

35-2      3.1 

32-8    a.5 

30.2  +3.7 

27.4  3.9 

24.5  a.9 
2X.5  a.9 
18.7  a.7 

x6.x  +3.5 

13.7      3.1 

zx.8    x.7 

10.4      X.I 

9.6    0.6 

9.3+0.1 

9-7  -0-7 
10.7     1.4 

12.4    3.0 

X4.7    3.5 

X7.5  -3.0 
20.7  3.4 
24.2  -3.7 


Right 
Ascensioiu 


h     m 

9  22 

t 
26.88+X.33 

28.IX    X.IO 

29.09    .84 

29.78    .54 
30.X7+  .23 

30.25-  .08 
30.0X     .38 

29.49    .65 

28.72  .88 

27.73  1.07 

26.57— i.ai 
25.30  X.30 

23-97   «-33 
22.63   X.32 

21.33   X'SS 

20.X2— X.15 
19.04     X.OX 

x8.xx     .83 

17-37     '64 

X6.83    .43 


16.5 X-  .ax 
X6.4X+  . 

16.54 
16.89 

17-47 


.OX 


47 


Declination 
North. 


X8.26+  .89 
X9.26  X.09 
20.44  X.27 
21.80  X.43 

23-31  «-37 

24.94+1.68 
26.66    X.75 

28.44  <*7^ 
30.23  1.78 
31.99    1.72  , 


+8i  46 

I* 
58.4  +1.8 

60.4  3.2 
62.8  2.6 

65.5  3.8 
68.4  a.9 

71.4  +3.0 

74.4  a.8 

77.1      3.6 

79.6  a.3 

81.7  X.9 

83.3 +«-4 

84.5  0.8 

85.0+0.3 
85.0  —0.3 
84.4     0.8 

83.3  -1-4 

81.7  1.9 

79.6  a.3 
77-1  «-7 
74-3    3-0 

7X.2  -3.a 
67.9    3.4 

64-5  3'5 
61.0     3.5 

57-5  3-4 
54.1-3.3 

50.8  3.3 
47.8     a.9 

45-0  a«6 
42.6    %,% 

40.6  —1.8 
39.0  X.3 
38.0    a8 

37-4  -«•« 
37-5  -H).4 


33.67+1.61       38.1  +0.9 

35-21   1.45  ,    39-3    «.4 
36.57+1.25  I    41.0+2.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Hydrae. 

i/Ursae  Majoris. 

B  Ursae  Majoris. 

e  Leonia. 

Right 
Ascension. 

Declination 

RiKht 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h     m 
9   22 

e          # 

—    8    12 

h     m 

9  25 

• 
+70    16 

h     m 

9  25 

+52     8 

h      m 

9  39 

• 
+  24    14 

Jan. 

0.6 

■ 
3ao2  4-.35 

I* 

25.4  -2.4 

s 
22.02  +.64 

m 

63.3  +».3 

t 
56,81  +.40 

m 
54.9+0.5 

s 

58.65  +.30 

m 
65.5  -0.9 

I0.6 

30.26     .SI 

27.7  2.3 

22.6Z      .34 

64.8     z.B 

57-17    .33 

55.7      0.9 

58.94    .26 

64.7      0.6 

20.6 

30.45    .17 

29.9      2.1 

23.09     .42 

66.8    2.2 

57.48    'V 

56.8     x.3 

59.18      .21 

64.3  -0.3 

30.5 

30.60    .zt 

31.9    a.o 

23-45    •« 

69.1     2.4 

57.7X    .'9 

58.3    Z.6 

59.37     -x6 

64.  z    0.0 

Feb. 

9-5 

30.70    .07 

33-8    1.7 

23.67    .15 

7Z.7    a.6 

57.86      .XX 

60.0    z.8 

59.50    .xz 

64.2  +0.2 

195 

30.75  f  .OS 

35-4  -  »-5 

23.75  +.02 

74-3  -M.7 

57.93  +.04 

61.9  +X.9 

59-58  +.05 

64.5  +0.4 

29.5 

30.75  -.M 

36.8      X.2 

23.70 -.11 

77.0    1.6 

57.93  -.<H 

63.9    a.o 

59.61     .00 

65.1     0.6 

Mar. 

10.4 

30.71      .06 

37.9      1.0 

23.52     .«3 

79.6     2.4 

57.86    .xo 

65.9    Z.9 

59.59  -.04 

65.8    0.7 

20.4 

30.63      .09 

38.7      0.7 

23.24  .33 

81.9     9.2 

57-72  .16 

67.7    z.8 

59-53    .08 

66.6    a8 

30.4 

30.53      .11 

39-3    0-5 

22.86     .42 

84.0     Z.8 

57-54    •«> 

69.4     z.6 

59.44    •" 

67.4    0.8 

Apr. 

9.3 

30.41  -.13 

39.7  -0.2 

22.42  -.47 

85.6 +Z.4 

57-32  -.a3 

70.9  +X.3 

59-32 -.X3 

68.2+0.8 

19.3 

30.28     .13 

39.8    0.0 

2Z.92    .51 

86.8    X.O 

57.08    .ts 

72.0    0.9 

59.18     .X4 

69.0    a7   ' 

29.3 

30.14    .13 

39.7  -HJ-a 

21.40    .32 

87.5  40.5* 

56.83    .as 

72.7    0.6 

59.04     .X4 

69.7    0.6 

May 

9-3 

30.OZ     .13 

39-4    0-4 

20.89    .51 

87.7-0.1 

56.58     .34 

73.1 +o.a 

58.90     .X4 

70.2    0.5   ' 

19.2 

29.89    .11 

38.9    0.6 

20.39    'SI 

87.4   0.6 

56.34    .aa 

73.z-o.a 

58.77     .X3 

70.6    0.3   1 

29.2 

29.78  -.xo 

38-3  ■H>.7 

19-93  --4S 

86.6  —X.O 

56.13  -.X9 

72.7  -0.6 

58.65  -.XX 

70.9 +o.a  ' 

Jnne 

8.2 

29.69    .oB 

37.5     0.8 

19.53     -37 

85.3    1.5 

55-95    .16 

71.9    0.9 

58.55     .09 

7Z.0    0.0  1 

18.2 

29.63     .03 

36.6      X.O 

19.  Z9    .30 

83.6     X.9 

55.81      .12 

70.8    Z.3 

58.48     .06 

7Z.0— ax   1 

28.1 

29.59    .03 

35-5    i-« 

Z8.93      .22 

81.5    2.3 

55-71     -OS 

69.4    z.6 

58.43    .04 

70.8    0.3  1 

Jaly 

8.x 

29.57  "'O* 

34-4    »•» 

X8.76    .13 

79.x     t.6 

55.65  -.03 

67.7     z.8 

58.40  -.09 

70.5    0.4 

18.  z 

29.57  +•<» 

33-3 +1-1 

18.67  -.04 

76.4  -a.8 

55.64  +.0X 

65.8  ~a.o 

58. 4  Z  +.01 

70.0  -0.6 

28.0 

29.61     .OS 

32.2      Z.I 

18.68  -{-.OS 

73-4    3-0 

55-^    -06 

63.6    a.2 

58.44      .04 

69.3    0.7 

Ang. 

7.0 

29.67     .08 

31.  Z      Z.0 

18.77     .Z4 

70.4    3.x 

55.76      .IX 

61.3    a.4 

58.50      .07 

68.5    0.9 

17.0 

29.76     .10 

30.  z    0.9 

18.95     •*3 

67.3    3.2 

55.89    .x3 

58.8    a.s 

58.59      .XO 

67.6      X.O 

27.0 

29.88    .13 

29.3  0.7 

19-23    -Sa 

64.0    3.2 

56.07      .20 

56.3    9.6 

58.70    .xs 

66.5      x.9 

Sept. 

5.9 

30.03 +.16 

28.6  40.5 

Z9.60  +.4Z 

60.8—3.1 

56.29  +.a5 

53.7  -«-6 

58.85 +.17 

65.2  -X.3 

15.9 

30.21     .19 

28.3  +0.2 

20.04    .49 

57-7    3.0 

56.56    .ag 

5Z.X    a.5 

59.04    .ao 

63.8     x.5 

25.9 

30.41      .22 

28.2  -0.1 

20.57    .57 

54.8    2.8 

56.87    .33 

48.6    a.5 

59.25    n 

62.3     z.6 

Oct. 

5.9 

30.65      .25 

28.5    0.S 

21.18    .64 

52.  z    2.6 

57.22    .37 

46.2    9.4 

59.50    .96 

60.6    Z.7 

15.8 

30.92      .28 

29.2   0.8 

21.85    .70 

49.6    2.3 

57.62    .41 

43-8    1.3 

59.77    •«» 

58.8     z.8 

25.8 

31.21  +.30 

30.2  — Z.2 

22.58  +.73 

47-5  -».9 

58.05  +.44 

4Z.7— a.o 

60.08  +.39 

57.0 -X.8 

Nov. 

4.8 

31-52     -33 

31.5     »-5 

23.35     '79 

45.8    X.5 

58.51     -47 

39-9    X.7 

60.41     .34 

55. 1     1.8 

X4.7 

31-84  .33 

33-1     »-8 

24.15     .81 

44.5      X.0 

58.99    .48 

38.3    >.4 

60.75    .33 

53.3     1.8 

24-7 

32-17     -33 

35.  Z    2.0 

24.97     .8z 

43-7  -0-5 

59.48    .49 

37.  Z      Z.O 

6z.zz    .36 

51.5    x.7 

Dec. 

4-7 

32.49     .32 

37.2    as 

25.78     .79 

43-4    0.0 

59.96    .48 

36.3    0.6 

6Z.47    .36 

49.9    X.5 

M-7 

32.81  -f.so 

39.5  -«.3 

26.56  +.73 

43.6+0.5 

60.43  +.46 

35.9  -«.« 

6z.82  +.34 

48.4  -z.3 

24.6 

33. 10    .28 

41.9    2.4 

27.28     .68 

44.4      X.O 

60.88    .43 

35-9  +0.3 

62.  z6    .3a 

47.2     Z.Z 

34.6 

3336 +.84 

44.2  -2.3 

27.92  +.61 

45.7 +«-5 

61.27  +  38 

36.4  +0.7 

62.46  +.29 

46.2  -0.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.       0.6 
I0.6 

20.6 

30.6 
Feb.     9-5 

19.5 

29.5 

Mar.   10.4 

20.4 

30.4 


/iLeonis. 


Right 
Ascension. 


Apr. 


May 


9.4 
19.3 
29.3 

9.1 
19.3 


29.2 

June     8-2 

18.2 

28.2 

Jnly      8.1 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


18. 1 
28.1 
7.0 
17.0 
27.0 

6.0 

15.9 

259 

5-9 

15.8 

25.8 

4.8 

X4.8 

24.7 

4-7 

14.7 
24.7 

34.6 


h     m 

9  46 

• 
52.72  +.31 

53.0X    .27 

53.26    .aa 

53-46  .17 
53.60    .la 

53.69  +.06 
53.73  +.01 

5372  --03 
53.66    .07 

53-57    -'o 

53-45  --^a 
53-31  .14 
53-17  -M 
53.02  .14 
52.89    .13 

52.77  -.11 
52.66  .09 
52.58  .07 
52.52  *  .05 
52.49  -.oa 

52.49  +.01 

52.51  •<H 
52.56  .07 
52.65  .10 
52.76  .13 

52.90 +.t6 
53.08    .19 

53-29  -as 
53-53  -aC 
53.81    .99 

54.Ti+.3a 

54-44  -34 

54-79  -35 

55-15  -30 

55.52  .36 


Declination 
North. 


+  26    29 

w 

42.0 -0.8 

41.3  0.5 

40.9  -^.3 
40.9  +0.1 

41. 1  0.3 

4X.5+O.6 

42.2  0,7 
43.0  0.9 
44.0  0.9 
44.9      0.9 

45.8  +0.9 

46.7  0.8 

47-4  0.7 
48.0    0.S 

48.5    0-4 

48.8  -^^.a 
48.8  0.0 
48.7  — o.a 

48.5  0.3 
48.0    O.S 

47.4  -0.7 

46.7  0.8 

45-7    »-o 

44.6  i.a 

43-4    »-3 

42.0—1.5 
40.4    1.6 

38.8  1.7 
37-0  1.8 
35-1    «-9 

33-2  -1-9 
31-3  «'9 
29.4  1.9 
27.6    1.7 

25-9    «-5 


a  Leonis. 
(Reguius.) 


Right 
Ascension. 


55.88  +.35  24.5  -1.3 
56.22  .33  23.3  1.0 
56.53  +.89       22.4  -0.7 


h     m 
10      2 


51-47 +-30 
51.75  .26 
51.99  .aa 
52.19    .18 

52-34    -^S 

52.44  +.08 
52.49  +.03 
52.49  -.01 
52.46  .05 
52.39    .08 


wlO 

.11 


Declination 
North, 


52-30 
52.18 
52.06  .la 
51.94  .18 
51.82    .11 

51.72  ~.io 
51.62    .08 

51-54  *^ 
51.48    .05 

51.45 -.03 

5143  -00 
51.44 +.oa 
51.47  .05 
51.54  .08 
51.62    .10 

51.74 +.13 
51.89     .x6 

52.07       .20  I 

52.28     .23  I 
52.53     -afi 

52.80  +.29 
53.10  .31 
53-42  .33 
5376  .34 
54.10     .34 

54-44  +-33 
54-77  -sa 
55.06  -f.a9 


+  12   28 


27.9-1.6 

26.5  X.3 

25.2  1.0 

24.3  0.7 

23.6  0.5 

23.1-0.3 

23.0— O.X 

23.04-0.1 
23.2  0.3 
23-6    0.4 

24.0  4«»S 

24.5  0.5 

25.0  0.6 

25.6  0.5 

26.1  0.5 

26.6  -fas 
27.0    0.4 

27.4  0.3 

27.7  0.3 
27.9    0.2 

27.9+0.1 
27.9    0.0 

27.8  -0.2 

27.5  0-3 
27.Z     0.5 


32  Ursae  Majoris. 


RiRht 
Ascension. 


26.4- 

25.6 

24.6 

23-3 
21.9 

20.3- 

18.5 

16.6 

14.6 

12.7 

10.8 
9.0 


-0.7 
0.9 
.1 

•3 


•7 
.8 

-9 
.9 
.9 

.8 
•7 


7.4  -1.5 


h     m 
10    10 


32-59 +•» 
33.16    .53 

33.65  '44 
34.04     .34 

34.33    •a4 

34.52  +.13 
34.59  +.02 

34-55 --09 
34-41    .18 

34.19     .36 

33-90  -.32 

33-55  -36 
33-17     -39 

32.77   .40 

32.37     -39 

31.98 -.37 
31-63  .34 
31-31  •«9 
31.04     .24 

30.83  .18 

30.67  -.12 
30.58  -.05 
30.56 +.OX 
30.61  .08 
30.73     .16 

30.93  +.23 
31.19     .30 

31-53  -37 
3»-94  -44 
32.42    .51 

32.95  +-56 

33-55  -61 
34.18    .65 

34.84  .67 
35-52    .67 

36.19 +.66 
36.83     .62 

37-43  +.57 


Declination 
North. 


+65  37 


22.4  •fo.7 
23.3  x.i 
24.7    1.6 

26.5  S.0 

28.7  S.3 

31.1  -H-S 
33-7    «-« 

36.3  a.6 

38.8  S.4 
41.1    2.2 

43-2  +1.9 

44.9  1.5 

46.1  1.0 
46.9  0.6 
47-3 -H*.! 

47.1-0.4 

46.4  0.9 

45-3    1-3 

43.7  1.8 

41.8  1.x 

39-5 -«.5 

36.9  2.7 

34.0    f.9 

31-0    S-x 

27.8  3.9 

24-5-3.3 

21. 2  3.2 
18.0     3.2 

14.9  s.o 
X2.0     t.8 


y>  Leonis. 


Right 
Asoonsion. 


9.3 
6.9 

4-9 

3.4 
2.3    0.8 


t.5 

S.2 

1.8 
1.3 


h      m 

zo  14 

■ 
15.86  +.3X 

x6.i6  .98 

16.43  .24 

16.64  •19 

i6.8x  .14 

16.93  +.09 
16.99  +.04 
X7.0T  .00 
X6.98  -.04 
16.92    .06 

16.83  — .lO 

16.72  .12 

16.60  .19 

X6.47  .12 

16.35  .19 

16.23  -•*» 
16.13  •'<> 
16.04      .08 

15.97  .06 

15-93    .04 

15.90  —.01 
15.90 +.01 

15-93     .<H 

15.98  .07 

16.06    .09 


16.17 

16.31 

16. 

16. 

16.1 


49 
70 
•94 


4-.  13 
.x6 
.19 

-«3 
.26 


17.22  +.99 
17.52     .32 

17.85     -34 
X8.20     .35 

18.55     -35 

X.8  -0.2  18.91  +.35 
1.8+0.3  19-25  -33 
2.4  +0.8  I      19.57  +-30 


Declination 
North, 


+  20   21 


57.0  -i.s 

55.8  i.o 
55.0    0.7 

54-4  0-4 
54.2-0.1 

54.2  +0.2 

54-5  0.4 

55.0  a6 

55.6  0.7 

56.4  0.8 

57.2  +0.8 
58.0    0.8 

58-7    0.7 

59.4  0.6 

60.0    0.5 

60.5+0.4 
60.8  a9 
61.0 +0.1 
61.0  0.0 
60.9 -ct 

60.6—0.3 
60.2    0.5 

59-6  0.7 
58.8    0.8 

57.9  1.0 

56.8  — 1.9 

55.5  1-4 
54.0     1.6 

52.4     «-7 

50.6  1.9 

48.7  -1.9 
46.7  9.0 
44.6    t.o 

42.6  9.0 

40.7  1.9 

38.9  -1.7 

37-3    1.5 
36.0  —1.2 
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APPARBNT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

Solar 
Date. 

9  Draconis.  (H.) 

pLeonis. 

VArgOs. 

/Leonis. 

Ri«bt 
Aacenaion. 

Declination 
N0rtk. 

RiRht 

Aaceosiea 

Declination 
North, 

Right 
AtceiMion. 

Declination 
Sgmih, 

Richt 

Declination 
North, 

h     m 
10   26 

• 

+76  14 

h     m 
10  27 

• 

+  9  50 

h      m 
10   41 

• 

-59    8 

h     m 
10   43 

+  "    5 

Jan. 

0.7 

a 
21.63+  -98 

m 

38.2  +0.8 

a 
21.45  +-3X 

m 

26.0  -1.8 

t 
2.28  +.46 

I* 

1.5 -*.9 

a 
48.71  +.33 

I* 
385  -1.7 

X0.6 

22.56     .87 

39-3    1.4 

21.75     .38 

24.3     X.6 

2.71     .40 

4.6     3.3 

49.02    .99 

36.8     1.6 

20.6 

23-38     •74 

40.9     1.9 

22.01     .34 

22.9     X.3 

3-08     .33 

8.  X    3.6 

49-29    .as 

35.4     1.3 

30.6 

24.04     .58 

43-0    •.3 

22.23     .19 

21.7     X.X 

3.38     .36 

11.8    3.7 

4952    -ai 

34.2     x.o 

Feb. 

9.6 

2454     -41 

45-5    ••• 

22.40     .15 

20.7    0.8 

3.60    .x8 

15-5    3.8 

49.71     .16 

33.3    0.7 

19.5 

24.86+  .13 

48.2  +3.8 

22.52 +.11 

20.  X  -0.5 

3.74  +-»o 

19-3-3.8 

49-85  +.11 

32.7  -0.4 

29.5 

24.99+  •<H 

51.  X    3.9 

22.60    .OS 

X9.7  -0.3 

3.80  +.03 

23-1    3.7 

49.94     .07 

32.4-0.3 

Mar. 

10.5 

2494-  -W 

54.0    3.9 

22.62  +.01 

19.6    0.0 

3.80  —.04 

26.7  3.3 

49.99  +.08 

32.3    0.0 

20.4 

24-71     "30 

56.8     3.7 

22.61  -.03 

19.7  +0.3 

3.72     .11 

30.1     3- a 

49.99  ~.OI 

32.5  +0.3 

30.4 

24-33     '45 

59-4    a-4 

22.57     .06 

X9.9    0.3 

3.58     .x6 

33-2    3.9 

49.96  .05 

32.8      0.4 

Apr. 

9.4 

23.82-  .57 

6X.7  +4.1 

22.49  -.08 

20.3+0.4 

3-39 -.« 

35-9  -».5 

49.90  -.07 

333+0.5 

19.4 

23.20     .66 

63.6    1.6 

22.40     .lO 

20.8    0.3 

3.16     .33 

38.2    3.1 

49.82    .09 

33-8    0.6 

29.3 

22.50     ,72 

65.0    i.i 

22.29     .IX 

21.3    0.5 

2.90    .38 

40.2    x.7 

49.72    .xo 

34.4    0.6 

May 

9-3 

21.75     -75 

65.9    0.7 

22.18      .IX 

21.8    0.3 

2.61     .30 

41.6    x.3 

49.61      .XX 

350    0.6 

X9'3 

20.99     .76 

66.3  4o.x 

22.07     -Ki 

22.4    0.3 

2.31    .31 

42.6    0.7 

49.50      .XI 

35.6    0.6 

29.3 

20.23-  .74 

66.1^3 

21.96 -.10 

22.9+0.5 

2.00  -.31 

43-1 -o-a 

49.39 -.10 

36.2  +0.6 

Jane 
July 

8.2 

Z8.2 

28.2 
8.x 

19-51      •69 
18.85     .63 
18.26     .34 
17.76     .45 

65.3    x.o 

64.1  1.3 
62.3    1.9 

60. 2  a.4 

21.86    .09 
21.78    .08 
21.71     .06 
21.66    .04 

23-4     0-5 
23.8     0.4 
24.2     0.4 
24-S     0-3 

1.69    .30 

X.39  .39 

1. 11    .37 
0.85    .34 

43.1+0.3 
42.5    0.8 

41.5    «-a 
40.x    1.7 

49-30   .09 

49. 2  X      .08 

49.13   .07 
49.07   .05 

36.7  0.3 
37.2    0.4 

37.5    0.3 

37.8  0.3 

x8.x 

17-3^  '34 

57-6  -^'7 

21.62— .03 

24.8  +0.3 

0.63  —.30 

38.2  +3.0 

49.03  -.03 

38.0 +0.X 

28.1 

17.08       .33 

54-7    3-0 

21.61    .00 

24.9 +0.X 

0.4s    .x6 

36.0    a.3 

49.00  —.01 

38. 1    0.0 

Aug. 

71 

16  1)2-  .10 

51-5    3.3 

21.62  +.03 

24.9 -t>.x 

0.31       .XI 

33-5    a-6 

49.00  +.01 

37.9  --0.3 

X7.0 

16.87+  .03 

48.2    3.4 

21.66    .03 

24.7    0.3 

0.24  -.04 

30.9    3.7 

49.02    .03 

37.7    0.3 

27.0 

16.96      .15 

44-7    3.3 

21.72    .08 

24.4    0.4 

0.22  +.03 

28.x    3.8 

49.06    .06 

37.3    0.3 

Sept. 

6.0 

X7.18+  .38 

4X.X-3.6 

2I.8X+.XX 

23.9  -0.6 

0.27  +.09 

25-4  +«-7 

49.14 +.09 

36.7  -0.7 

16.0 

17-52   .41 

37-5    3-6 

21.94   .14 

23.2    0.8 

0.40     .x6 

22.7    3.3 

49.24      .13 

35.9    0.9 

25.9 

18.00    .34 

33-9    3.5 

22.09    .17 

22.2     I.X 

0.60     .34 

20.3    3.3 

49.38      .16 

34.8      X.X 

Oct. 

5-9 

x8.6o     .66 

30.6    3.3 

22.28      .31 

21. X     X.3 

0.88     .31 

18.2     x.9 

49-56      .19 

33-6    1.4 

15.9 

1932     .77 

27.4    3.0 

22.5X    .34 

19.7     1.5 

X.22     .38 

X6.5     1.4 

49.77      .33 

32.x    x.6 

25.8 

20.14+  .87 

24-5  -«-7 

22.76  +.37 

18.I-X.7 

X.63  +.44 

15-4+0-9 

50.02  +.36 

30.4  -1.8 

Nov. 

4.8 

2X.o6    .96 

22.0     S.3 

2305     -so 

X6.3     X.9 

2.09     .48 

14.8  +0.3 

50.29   .39 

28.6    x.9 

14.8 

22.06  1.03 

19.9     1.8 

2336  .3a 

14.4      3.0 

2.59     .51 

X4.8  —0.3 

50.60    .33 

26.6    3.0 

24.8 

23.12  X.07 

18.3     1.3 

23.69   .33 

12.3      3.0 

3-12    .53 

15.5     x.o 

50.93  .33 

24.5    3.x 

Dec. 

4-7 

24.20   i.oB 

17.3    0.8 

24-03     -34 

XO.3      3.0 

3-66    .54 

16.7     x.6 

51-27  .34 

22.4      3.x 

M-7 

25.2^4-1.07 

16.8  -0.3 

2437  +-34 

8.2  -3.0 

4.19 +-5* 

X8.6-3.X 

51.61  +.34 

20.3—3.0 

24.7 

26.34   ^'^ 

16.9  +0.3 

24.71      .32 

6.3      1.9 

4.70    .48 

21.0    3.6 

51.95  .3a 

18.3      X.9 

34-6 

27-32+  .94 

17-5  ^9 

25.01  +.30 

_  4-5-1-7 

5.16 +.44 

239  -3.0 

52.27  +.31 

16.5-1.7    ' 

334 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ursae  Majoris. 

(^Leonis. 

(fCrateris. 

rLeonis. 

Mean 
Solar 
Data. 

Right 
Ascension. 

Declination 

Right 
Ascension. 

Declination 

Right 
Ascension. 

Declination 
Sauik, 

Right 
Ascensioa 

Declination 
North. 

h     m 

• 

h     m 

• 

h     m 

•        f 

h      m 

• 

10  57 

+62    18 

II     8 

+21       5 

II    14 

—  14  la 

II    22 

+  3  as 

Jan. 

0.7 

s 
2X.37+.58 

I* 
27.1  -0.1 

S 
3590 +.34 

m 

27.  X -X.5 

s 
9.28  +.33 

m 

55-4  -^-4 

s 
36.25  +.33 

m 

39-9 -t.x 

10.7 

21.92    .53 

27.3  -Hi-s 

36.23      .3a 

25.6     X.3 

9.60    .30 

57-9    a-5 

36.57     .31 

37.9    3.0 

20.6 

22.43    .47 

28.  X     x.o 

36.54     .18 

24.5     0.9 

9.89    .37 

60.4    3.4 

36.86     .37 

36.0    X.8 

30.6 

22.86     .S9 

29.4     X.5 

36.80     .34 

23.8     0.6 

X0.13    .33 

62.8    3.3 

37-12    .34 

34-4    1-5 

Feb. 

9.6 

23.21    .y> 

3X.2    1.9 

37.02     .19 

23.4  -o.a 

XO.34     .X9 

65.0      3.3 

37-34    •«9 

33-0    1.3 

19.5 

23.46  -f'SX 

33-3  +a-S 

37.19 +.15 

23.3+0.1 

XO.50+.X4 

67.x -3.0 

37-51  4..I5 

31.9— x.o 

29.5 

23.63      .XI 

35-7    «-5 

3731     •» 

23.6    0.4 

XO.62     .09 

69.0      X.7 

37-64    ." 

3 x.o    0.7 

Mar. 

X0.5 

23.69  +.oa 

38.2    3.6 

37.38     .05 

24.  X    0.6 

XO.69    .03 

70.6      X.5 

37.72    .06 

30-5  0-4 

20.5 

23.66  -.07 

40.8    fl.6 

37.41  +.OX 

24.8    0.8 

XO.72  +.0X 

72.0      X.3 

37.76  4-.ea 

30.2  —0.3 

30.4 

2355      15 

43-4    a-4 

37.40 -.03 

25.7    0.9 

XO.72  -.oa 

73.x      X.O 

37-77  --ox 

30. 1      0.0 

Apr. 

9.4 

23.37  -•« 

45.7  +«.a 

37-35 --06 

26.7  +X.0 

10.68  -.03 

73-9  -0.7 

37-74  -'^ 

30.2  +0.3 

19.4 

23.12     ,97 

47.8    1.9 

37.28    .08 

27.7    x.o 

10.62    .07 

74.6    0.5 

37.69    .06 

30-4      0.3 

29.4 

22.84  -y> 

49.6    1.6 

37.19      .10 

28.7     x.o 

XO.55    .08 

75.0    0.3 

37.63    .08 

30.8      0.4 

May 

9-3 

22.52  .33 

50.9      X.I 

37.09      .XI 

29.7    0.9 

XO.46    .09 

75.1 -^x 

37-54    -09 

3X.3      0.5 

19.3 

22.  X8     .34 

51.8    0.7 

36.97   .11 

30.5    0.8 

XO.36      .10 

75.x  +0.X 

37-45    .09 

3X.8      0.5 

293 

2X.84  -.34 

52.3  +o.a 

36.86  —.XX 

31.2  -H).6 

XO.26— .10 

74.8  40.3 

37.36 -.09 

32.3  +0.6 

June 

8.3 

2X.5X     .3a 

52.2  -0.3 

36.75      .IX 

31.8    0.5 

XO.I5      .XO 

74.4  0.5 

37-26    .09 

32.9      0.6 

X8.2 

2X.20     .30 

5X.7    0.8 

36.65    .10 

32.2    0.3 

XO.05    .10 

73.8  0.7 

37.17    .09 

33-5    0-6 

28.2 

20.92     .17 

50.7    i.a 

36-55     -09 

32.4  .f«.x 

9.96    .09 

73.0    0.8 

37.08    .08 

34.0    0.5 

July 

8.2 

20.67     .33 

49.2     X.6 

36.47   .07 

32.4 -O.X 

9.87    .08 

72.x    0.9 

37.00    .07 

34.6    0.5 

18.  X 

20.46— .x8 

47.4  -a.o 

36.40— .06 

32.2  -0.3 

9.80  —.07 

7X.2+X.O 

36.94  -.06 

35.0  +0.4 

28.x 

20.30    .13 

45.2    a.4 

36.36   .04 

31.8    0.3 

9.74    .03 

70.x     X.x 

36.88    .04 

35-4    0-3 

Aug. 

7-1 

20.19    .08 

42.6    a.7 

36.33  -.oa 

3X.2    0.7 

9.71  -.03 

69.0    x.x 

36.85  -.08 

35-7    o.« 

17.X 

20.14— .oa 

39.8    a.9 

36.33  +.01 

30.4    0.9 

9.70    .00 

68.0    x.o 

36.83    .00 

35.8+0.1 

27.0 

20.x  5 +.04 

36'7    3.1 

36.35     -<H 

29.4     x.x 

9.70 +.oa 

67.0    0.9 

36.84  +.03 

35.8  -O.X 

Sept. 

6.0 

20. 21  +.XO 

33.5  -3.3 

36.40  +.07 

28.2  -x.3 

9.74  +.06 

66.1  +0.8 

36.87  +.03 

35-7  "0-3 

x6.o 

20.35    .17 

30-2    3.4 

36.48     .XO 

26.8     1*3 

9.81    .09 

65.5    0.6 

36.94      .08 

35-3    0-3 

26.0 

20.55     'M 

26.8    3.4 

36.60    .14 

25.2     X.7 

9.92     .13 

65.0  +0.3 

37.04      .13 

34-7    0.7  1 

Oct. 

5-9 

20.82     .30 

234    3.3 

36.76    .18 

23-3    '-9 

10.06    .17 

64.9    0.0 

37.18      .16 

33.8     x.o  1 

15.9 

21. x6    .37 

20.x    3.  a 

36.95    .11 

2X.3      1.x 

XO.25     .31 

65.0  -0.3 

37-35    -ao 

32.7    i.a  , 

25.9 

21.56 +.43 

X7.0  —3.0 

37.18 +.15 

X9.a  —i-a 

10.48  +.33 

65.5  -0-7 

37-57  +-a3 

31-3 -1-3 

Nov. 

4.8 

22.03     •49 

14.  X    a.7 

37.46  .19 

X6.9    3.3 

XO.74     .38 

66.4     x.x 

37.82     .37 

29.7    1.7  ! 

14.8 

22.55     '54 

XI.5    a.4 

37-76  .3a 

X4.6     3.3 

11.04     .31 

67.7     1-4 

38.10    .30 

27.8    1.9 

24.8 

23.IX     .38 

9.3    1.9 

38.09  .34 

X2.4    3.3 

11.36     .33 

1     69.2     x.7 

38.41    .3a 

25.8    3.1   ■ 

Dec. 

4.8 

23.70     .60 

7.6    1.5 

38.43     -S3 

10.  X      3.3 

11.70    .34 

j     71. 1     3.0 

1 

38.74     -33 

23.7    3.3  1 

f 
1 

M-7 

24.30 +.60 

6.3  -X.o 

38.79  +-36 

8.0  —1.0 

12.04  +.34 

1 

73-3 -^.a 

39-08  +.34 

1 

21.5 -3.3 

24.7 

24.90     .59 

5.6  -0.4 

39-15     -35 

6.2    1.8 

12.39     .34 

75-6    a.4 

39-42     .33 

X9.3      3.3 

34-7 

25.48  +.58 

5.5  "H).x 

39-49 +34 

4.5-1.3 

12.72  +.33 

78.0  —3.5 

39-75  +-3a 

17.2-3.1 

FIXED  STARS,  189a 


335 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Dato. 


Jan. 


Feb. 


Mar. 


Apr. 


May 


Jane 


July 


Aug. 


Sept. 


Oct. 


0.7 
10.7 
20.7 
30.6 

9.6 

19.6 
29.5 
X0.5 
20.5 

30-5 

9-4 
19.4 

29.4 

9-3 

19.3 

29.3 

8.3 

18.2 

28.2 
8.2 

X8.2 

28.1 

7-1 
17.1 

27.0 

6.0 
16.0 
26.0 

5-9 
X5-9 


Nov. 


25-9 
4.9 

14.8 

24.8 

Dec.      4-8 

14.8 
24.7 

34-7 


XDraconis. 


Right 
Atcension. 


Declination 
Nvrtk, 


h     m 
II    25 

s 
16.89  +.76 

17.63  .71 

18.3Z  .64 

18.91  .53 

19.41  .43 

19.80  -^.as 

20.07    .so 

20.21  +.oB 

20.22  —.04 
20. 12     .16 

19.91  -.16 
19.61     .34 

19.23  .40 
r8.8o  .4S 
18.33     .48 

17.83  -.49 

17-34  -49 

16.85  .47 

16.40  .44 

15.97  '40 

15.60 -.35 
15.28    .99 

15.03  .33 
X4.85  .14 
14.75  -.06 

14-73  +-03 
14. 80     .11 

14.96    .ai 

15.21    .30 

15.56    .40 

16.0  X  +.49 
16.54    .37 

17-15     •fi4 

17.83    .70 

X8.55  .74 

19-31  +-77 
20.08  .76 
20.84  +.75 


vLeonis. 


Right 
Ascension. 


+69  53 

m 

57.8  -o.a 

57.9  +0.4 
58.6    1.0 

59*9    X.6 

61.8  a.o 

64.0  4s.4 

66.5  a.7 

69.3  a.8 
72.x  a.8 
74-9    «-7 

77.6  +a.3 

80.0  a.  a 

82.1  1.8 

83.7  1.4 

84.9  0.9 

85.6  +0.4 

85.7  -0.1 

85.4  0.6 

84.5  X.I 
83.x     1.6 

8x. 3-^.1 
79.0  a.5 
76.4    a.8 

73-4  3-» 
70.x    3.3 

66.7  -3.5 
63.x  3-6 
59-5  3.7 
55-8    3-6 

52.2  3.3 

48.8  -3.3 
45.6  3.0 
42.8     a.7 

40.3      3.3 

38.3  «-7 

36.9 -1.3 

36.0  —0.6 


35-8 


0.0 


Declination 
South. 


h     m 
II    31 

8 
38.26 +.33 
38.59      .31 
38.88      .38 
3915     -84 

39-37    •» 

39.55  +.16 
39.68    .11 

39.78  .07 

39.83  +-03 

39.84  .00 

39.83  -.03 

39.79  .05 
39.72  .07 
39.65     .08 

39.56  .09 

39-47  --09 
39.38    .09 

39.28    .09 

39.20    .09 

39.  XX    .oB 

39.04  -.07 

38.98  .05 
38.94  .03 
38.91  -.01 
38.9X  +.01 

38.94  +.04 

38.99  .07 
39.09  .11 
39.2X  .15 
39.38    .19 

39.59  +.31 

39.83   .36 

40.  XX  .30 
40.42  .32 
40-74     -33 

41. 08 +.34 
41-42  '34 
4«-75-»--3a 


-  o  15 

n 
2.1—3.3 

4.2  a. I 

6.2  1.9 

8.x  X.7 

9.6  1.3 

zi.o— 1.3 

X2.0  0.9 
X2.8    0.7 

X3.4  0.4 
13.7  -0.3 

X3.8    0.0 

13.7 +0.X 

X3.5  0.3 
X3.2  0.4 
X2.7    0.3 

X2.240.3 
XZ.7  0.6 
xx.x  0.6 
X0.5  0.6 
9.9    0.6 

9-4+0-5 
8.8    0.3 

8.4    0.4 

8.1    0.3 

7.9+0.1 

7.8  —0.1 
8.0  0.3 
8.4  0.3 
9.0  0.8 
xo.o    x.x 

XI.2--X.3 
12.6  1.6 
14.3  X.8 
X6.2  3.0 
18.3      3.1 

20.5  -3.3 
22.7      3.2 

25.0 -a.a 


/JLeools. 


Right 
AscensioxL 


h     m 
II    43 


46.24  +.34 
46.57  .33 
46.88  .39 
47.  x6  .36 
47.4X    .33 

47.60  +.x8 

47-75  -13 
47.86    .06 

47-93  -<H 
47-95  +-0I 

47.94  -.03 

47.90  .03 

47.84  .07 

47.76  .09 

47.67  .09 


47.57 
47-47 
47-37 
47.27 

47-18 


.xo 

.10 

.10 

.09 
.09 


Declination 
North. 


47.  XO  -.oB 
47.03     .06 

46.97  .04 
46.94  -'.oa 

46.92  .00 

46.93  +.03 

46.98  .06 
47.06  .10 
47.17  .14 
47-33    -18 

47.52  +.33 
47.76  .35 
48.03    .39 

48.33  -32 
48.66     .34 

49.00  +.33 

49-35    -35 


+  15    8 

M 

63.2  —1.9 

61.4  1.7 
59.9  X.4 
58.7  i.o 
57-8  0.7 

57-4  -0'3 
57-2  0.0 
57-3 +0.3 
57-7    0-3 

58.3  0-7 

59.x  +0.8 
60.0  0.9 
60.9  0.9 
6x.8    0.9 

62.7  0.8 

63.5+0.8 
64.2    0.7 

64.8  0.3 

65.2  0.3 

65.5  +o.a 

65.6  0.0 
65.6—0.1 

65.3  0.3 

64.9  0.3 

64.2  0.8 

63.3  -x.o 
62.3  1.3 
60.9    1.4 

59-4    «-7 

57.6  1.9 

55.7  -3.0 
53-6  «-3 
51-3    «-3 

49.0     3.3 

46.7   3.3 


yUrsse  Majoria. 


Right 
AscensioiL 


44-4 
42.3 


-3.3 
3.0 


b     in 
II    48 


23.44  +-50 
2393  "47 
24- 39  -44 
24.80    .38 

25. x6    .33 

25.45  +.36 
25.67  .x8 
25.8X     .XX 

25.88  +.04 

25.89  —.03 

25.83  -.09 
25.7X  .X4 
25.55  -18 
25.36  .3X 
25.x  4     .33 

24.90  -.34 
24.65  .34 
24.41  .34 
24.17  .33 
2395     •« 

23.75 -.19 
23.58     .16 

23-43  -n 
23.32  .09 
23.25-03 

23.22  .00 
23.25  +.05 
23.32     .IX 

23.46  .17 
23.65     .33 

23.9X  +.39 

a4-23  -34 
24.60    .39 

25.02  .43 
25.4R   .47 


Declination 

North. 


+54  15 

m 

62.8  —1.0 
62.x  -0.4 
62.0  +0.3 
62.6  0.8 
63.6      1.3 

65.1 +1.7 

66.9  3.0 
69.x      3.3 

71-5  a-4 
74-0    «-5 

76.4  +3.4 

78.8  3.3 

80.9  3.0 
82.7    1.7 

84.2  1.3 

85.3  +0-9 
86.0  +0.4 

86.2  0.0 
86.0  —0.5 

85.3  0.9 

84.x  — X.3 

82.6  x.7 

80.7  3.1 

78.4  3.4 
75-9    «-7 

73-0  -3.0 
69.9  3.3 
66.7  3.3 
63.3  3.4 
60.0    3.4 

56.6  -3.3 

53-3  3.a 
50.3    3.9 

47-5  «-6 
45.0    3.3 


25.96  +.49  I     43.0  -X.8 
26.46     .30  I     41.4     1*3 
49.69  +.34       40.3  -»-8  I     26.95  +.49  I     40.4  -0-7 
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AFPAHENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan. 


Fab. 


Mar. 


Apr. 


May 


June 


July 


Sept. 


Oct. 


Nov. 


Dec. 


0.7 
X0.7 
20.7 
30.6 

9.6 

Z9.6 
29.6 
X0.5 
20.5 
30.5 

9-5 
19.4 

29.4 

9-4 
19.3 

29.3 

8.3 
Z8.3 
28.2 

8.2 


x8.2 

28.2 

Aug.  7'> 
17.X 
27.Z 


oVirgmis. 


Richt 
AscentioxL 


6.0 
x6.o 
26.0 

6.0 
X5.9 

25.9 

4.9 

14.8 

24.8 

4.8 

X4.8 
24.7 

34-7 


h     m 

II  59 

s 
55.45 +-34 
55.78     .39 

56.09  .y> 
56.38  .«7 
56.63     .93 

56.84  +*X9 

57-0O    .14 

57.12  .10 
57.20    .06 

57.24  +.P3 

57.25  -.01 

5723  -03 
57.19     .05 

57.13  .07 
57.05     .oB 

56.96 -.09 
56.87  .09 
56.78  .09 
56.68  .09 
56.59    .09 

56.5  X  —.08 

56.43     .p7 

56.37  .06 
56.32  .04 
56.29  — .M 

56.29  +.01 
56.32      .04 

56.38  .08 
56.48  .la 
56.62    .16 

56.80  +.90 

57»02  •«4 
57.28    .38 

57-57  -31 
57.89    .33 

58.22  +.34 
58.56    .34 


Declination 
Nvrth, 


+  9  18 


30.4  -9.x 

28.4  1.9 

26.7  Z.6 
25.2    i.s 

24.x     1.0 

23.2  -0.7 

22.7  0.4 
22.5-0.1 

22.5  40.3 

22.8  0.4 

23-3 -to-S 

239    0-7 

24.6  0.7 

25.3  0.8 
26.  Z     0.8 

26.8  4-0.7 

27-5  0.7 
28.2    0.6 

28.7  0.5 

29.2  0«4 

29.5  40.3 

29.7  +ai 
29.7—0.1 

29.6  0.9 

29.3  0.4 

28.8  -0.6 
28.0  0.9 
27.0  I.I 
25.8     1.3 

24.4  1.6 

22.7  —1.8 

20.8  9.0 
x8.8  9.1 
x6.6    8.9 

14-3    «'3 


4  Draconis  (H.) 


RiRht 
Ascension. 


X2.0 

9.8    9.1 


58.91  +.33  I      7-8  -9.0 


h     m 
12      7 


23.92+1.90 
25. XO  z.z6 
26.23  1.09 
27.27  .98 
28.18    .83 

28.93+  •^ 
29.50   .47 

29.87  .97 
30.04+  .p7 
30.OX-  .13 

29.78—  .39 

29.37  '48 

28.8X  .69 

28.12  .74 

27.33  '83 

26.47—  .88 
25.57  'Qx 
24.64  .99 
23.73  .90 
22.85     *85 

22.03-  .79 
2X.27  .71 
20.6x  .6x 
20.06  .49 
X9.63     .37 

19.33-  '^S 

19.17-  .08 
X9.16+  .07 
19.32  .94 
19.64     .40 

2axx+  .J6 
20.75     •7« 
21.54      .86 
22.47      -98  I 
23.5X    1.06 

24.63+1.15 
25.80    1. 18 


DecUnatioo 
North, 


+78    XO 

m 
75.6  -0.5 

75-4 +0.X 
75*9    0.8 

77.0  1.4 
78.6    1.9 

80.8  +9.4 

83.3  t.-! 

86.2  9.9 

89.1  S.Z 

92.2  3.0 

95.1  +9.8 

97*9  9.6 

100.3  <-3 

102.4  X.8 
XO4.O  I.s 

105.  X  +0.8 
105.6  +0.3 
105.6  —0.3 
105. 1  0.8 
104.0     1.4 

XO2.4  -1.8 
XOO.3     g.3 

97.8  9.7 

94.9  3.x 
9X.6    3.4 

88.2-3.6 

84.5  3*8 

80.6  3.9 

76.8  3.9 

72.9  3.8 

69.2—3.6 

65.7  3.4 

62.5  3.0 

59.6  9.6 
57-3    a-x 

55-4  -«-6 
54-2    0.9 

26.9941.90  ]     53.6  -0.3 


yCorvi. 


Right 
Ascension. 


h     m 
12    10 


27.91  4-.35 
28.25    .33 

28.57  .3X 
28.87    .98 

29*  13    -M 

29*34  4-«to 
29.52    .15 

29.65  .iz 
29.74    *^ 

29.80  .04 

29.82  +.0Z 
29.82  —.09 

29.78    .04 

29.73     '06 

29.66  .p7 

29.58  — .oB 
29.49  .09 
29.40  .10 
29.30  .10 
29.20    .10 

29. 10  —.09 
29.01  .08 
28.93    .07 

28.87  .03 
28.82  -.03 

28.81  .00 

28.82  +.03 

28.88  .07 

28.97  •<! 
29.10     .10 

29.28  +.90 
29.51  .94 
29.77  '38 
30.07  .31 
30.40      .34 


Declination 


-16  57 


5X.I  -9.3 

53-4  «-4 

55-8  9.4 

58.2  9.3 

60.5  t.9 

62.6  -9.1 

64.6  1.9 

66.4  1*7 
67.9    1.4 

69.2  1.9 

70.3  — I^ 
7X.I     0.7 

71.7  0.5 
72.2  0.3 
72.3-0.1 

72.3+0.1 

72.x    0.3 

71.7  0.5 
7X.2    0.6 

70.5  0.7 

69.7+0.8 

68.8  0.9 

67.8  I.O 

66.8    1.0 

65.8  i«o 

64.9  +0.9 
64. 1    0.7 

63-5  0-5 
63.x  40.9 

63.0 -Ob  I 

63.2-0.4 
63.8  0.7 
64.7  x.x 
66.0    1.4 

67.6  1.7 


jSChamaeleontis. 


Right 
Ascension, 


30.75  +.35      69.4  —9.0 
31.10    .35      71.5    «.t 

31.45  ■^•34!    73-8 -«.3 


h     m 
12    12 


13.38+1.14 
14.60  1. 17 

15.73  X.07 
X6.74  .ss 
X7.62     .80 

18.35+  M 
X8.90  .47 
19.29  .30 
X9.5X+  .13 
X9.55~  ^ 

19.44-  •»9 

19.17     -34 

18.76  .48 
X8.22      .60 

17.57      .70 


x6.8x- 
15.98 

15.09 
14.17 

13.23 


>79 
.86 

.91 
.93 
•99 


12.32-  .89 
IX.46  .89 
10.67  .73 
10.00  .61 
9.46     .46 

9.08-  .98 
8.89—  .09 
8.90+  .It 
9.X2     .39 

9.55     .53 
XO.18+  .73 

xi.oo  .90 
11.99  1.05 
13.XI  1.17 

14.32  1.94 

i5.5^«.»8 
16.88  1.97 
X8.X4+1.93 


Declination 
South, 


-78  43 

m 

48.x  -X.4 
49.9    9.1 

52.3  S.6 
55-2    f.0 

58.4  M 

61.9  -3.6 

65.6  3.8 

69.5  3.9 

73.4  3.9 
77.2    3.8 

8a9-3.6 

84.5  5.4 

87.7  3.1 

90.6  9.7 

93.x    s*s 

95.1  -1.8 

96.7  1.3 

97.7  0-8 
98.2-0.9 

98.x +0.3 

97.5+0.9 
96.4     1.4 

94.7  «.9 
92.6     9.3 

90.2  9.6 

87.4  +9.8 

84.5  9.9 

81.5  3.0 

78.6  9.8 

75.8  9.6 

73.3  +«.3 
7X.2  X.9 
69.6  1.3 
68.5     0.8 

68.1 +0.1 

68.3 --0.5 
69.x  1.1 
70.5  -1.6 


FIXED  STARS,  1896. 


337 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

n  Virginis. 

o»  Crucis. 

/SCorvL 

xDraconis. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
Souik. 

RiRbt 
AscensioiL 

Declination 
South. 

Right 
AscensioiL 

Declination 
South. 

Right 
AscensioiL 

Declination 
North. 

h     m 

• 

h     m 

•        t 

h     m 

• 

h     in 

• 

12    14 

-05 

12    20 

—  62    31 

12    28 

—22   49 

12    29 

+  70   20 

Jan. 

0.7 

s 
35-70 +-M 

m 

25.0  -a.a 

48.51  4-.60 

8.0— x.7 

s 
55.70  +.36 

X5.4  -3.3 

s 
4-78  +.77 

77.6 -X.X 

Z0.7 

36.03     .33 

27.2    9.x 

49.10    .57 

XO.O     3.3 

56.06    .35 

17.6      3.3 

5-54    -75 

76.9  -0.4 

20.7 

36.35     -30 

29.2    1.9 

49.66    .53 

X2.5    3.7 

56.40    .33 

20.0      3.4 

6.28    .73 

76.8  -H).3 

30.7 

36.64     .37 

31.1     X.7 

50.  x6    .47 

X5.4      3.0 

56.71     .30 

22.5      3.4 

6.98     .66 

77-4    0-9 

Feb. 

9.6 

36.90    .34 

32.7     X.5 

50.60    .41 

x8.6    3.3 

56.99     .86 

24.9      8.4 

7.60    .98 

78.6    1.3 

19.6 

37.11 +.« 

34.0  -x.a 

50.98  +.34 

22.0  —3.3 

57.23  +.33 

27.2  -3.3 

8.14 +.48 

80.3  +3.0 

29.6 

37.29     .z6 

35.1    0.9 

51.28    .36 

255  3.6 

57-42      .18 

29.5      3.3 

8.56     .37 

82.6      3.4 

Mar. 

10.5 

37-43    •" 

35-9    0-7 

51.50    .19 

29.x    3.6 

57-58      .X4 

31.5      3.0 

8.87     .34 

85.x      3.7 

20.5 

37-52    -08 

36.4    0.4 

51.65    .11 

32.7    3.5 

57.70     .10 

33.4     «-8 

9.05 +.13 

87.9      3.9 

30.5 

37-58    .04 

36.7  -o.a 

5x73 +-«H 

36.2    3.4 

57.78    .06 

35-0     1.5 

9.12      .00 

90.9      8.9 

Apr. 

9-5 

37.61  +.01 

36.8    0.0 

51.74  -.oa 

39-5  -3.a 

57.82  +.03 

36.5  -1-3 

9.06  —.XX 

93.8  +3.9 

19.4 

37.60  -.oa 

36.7  +0.2 

51.68    .oS 

42.5    3.9 

57.83     .00 

37.6      X.I 

8.90      .31 

96.6      3.7 

29.4 

37-57    -04 

36.4    0.3. 

51-57   -u 

45.3     3.6 

57.8 X -.03 

38.6  0.8 

8.63      .30 

99.2      8.4 

May 

9.4 

37-53    -05 

36.0    0.4 

5X.41     .X9 

47-8    3.3 

57-78  .03 

39-3    0-6 

8.29      .38 

IOX.5      S.X 

19.4 

37-47    .07 

35-5    0-3 

51.20    .a3 

49-9    1-9 

57.72  .07 

39-8    0.4 

7.88      .44 

103.5    1-7 

29.3 

37.39  -.08 

35-0+0.5 

50.95  -.«6 

5X.5-X.4 

57.64  -.08 

40.0— 0.x 

7.42  -.49 

104.9  +X.8 

June 

8.3 

37.31    .09 

34-4    0.6 

50.67     .39 

52.7       X.O 

57.56  .09 

40.0+0.1 

6.92      .51 

105.9     0.7 

18.3 

37-22    .09 

33.8    0.6 

50.36     .31 

53-4  -0-3 

57.46    .xo 

39-8    0.3 

6.4  X    .53 

106.3  +0.8 

28.2 

37-13    -09 

33-3    o-« 

50.04     .3a 

53.6    0.0 

57-35    •" 

39-5    0.5 

5.88   .58 

xo6.2  -0.3 

July 

8.2 

37.04    .09 

32.7    0.6 

49.71     .33 

53-4  +0.5 

57.24      .IX 

38.9    0.7 

5-37    -50 

ZO5.6     0.9 

18.2 

36.95  -.09 

32.1+0.5 

49.39 --33 

52.64-1.0 

57.x4-.xx 

38.1+0.9 

4.88  -.48 

104.5  -X.4 

28.2 

36.86    .08 

31-7    0*4 

49.08     .30 

51.4     X.4 

57.03     .xo 

37.x      X.0 

4-42    .44 

102.9     1*9 

Aug. 

7-» 

36.79    .06 

31-3    0-4 

48.79     .87 

49.8     Z.8 

56.93     -09 

36.x    x.x 

4.00     .39 

100.8    S.S 

17.1 

36,74    .05 

30.9    o.a 

48.55    .aa 

47.8     3.1 

56.85     .07 

34.9      X.3 

3.64     -33 

98.3    «.7 

27.1 

36.70  —.03 

30.8 +O.X 

48.35     .x6 

45-5    «-4 

56.79     .05 

33-8    x.8 

3.34     '^ 

95.4    3.0 

Sept. 

6.1 

36.68     .00 

30.7  -O.X 

48.22  -.09 

43.0+8.6 

56.75  -.08 

32.6 +X.  I 

3.X2-.18 

92.2  -3.3 

16.0 

36.69  4-.03 

30.9     0-3 

48.16— .oa 

40.3  ^-y 

56.74  +.0X 

3X.5      X.O 

2.98  —.10 

88.7    3.6 

26.0 

36.74     .07 

31.3     0-5 

48.18 +.07 

37-7    a-6 

56.78     .05 

30.6    0.8 

2.93     .00 

85-1     3.7 

Oct. 

6.0 

36.83     .11 

32.0    0.8 

48.29    .16 

35-1     8.5 

56.85     .xo 

29.9     0.6 

2.98  +.XO 

81.3     3-8 

15.9 

36.95     '»5 

32.9     i.o 

48.50     .33 

32.7    a.a 

56.97    .X5 

29.4  +0.3 

3.13  •» 

77-5    3.8 

25.9 

37.12 +.19 

34.0 -X.3 

48.79 +.34 

30.7  +X.9 

57.X4+.X9 

29.2    0.0 

3.38  +.31 

73-7  -3.7 

Nov. 

4-9 

37-33    -^ 

35-5    «-5 

49.17     •*« 

29.0    x.4 

57.36    .34 

29.4  -0.4 

3  74    .41 

70.0    3.3 

14.9 

37-58     'V 

37.1     X.8 

49.63     .49 

27.8    0.9 

57.62     .38 

29.9    0.7 

4.20    .31 

66.6    3.3 

24.8 

37.87     .30 

39.0    8.0 

50.15     -55 

27.2  +0.4 

57.92     .3X 

30.8     x.x 

4-76    .59 

63.4    3.9 

Dec. 

4.8 

38.18     .33 

41.x    a.x 

50.72     .59 

27.  X  -0.8 

58.25     .34 

32.1     x.5 

5-39    .«7 

1    60.7    3.5 

X4.8 

38.51  +.34 

43-3  -4-a 

51.33 +.60 

27.7  -0.8 

58.60 +.36 

33.8  -1.8 

6.09  +.73 

58.5  -3.0 

24.8 

38.85     .34 

45-5    a-a 

51.94     .60 

28.8      X.4 

58.96     .36 

35.7    a-o 

6.83    .75 

56.8    Z.4 

34-7 

39. 19 +.34 

47-7  -  «.« 

52.54  +.60 

30.5  -»-9 

59-33 +-36 

37.8  -a. a 

7.60  +.76 

1     55.7-0.8 

22 
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Mean 
Solar 
Date. 

32*Camelop.  (H.) 

a  Can.  Venaticomm. 

^Virgiois. 

aVirginis. 
(.S/iVa.) 

Right 
Ascension. 

Declination 
Nprtk, 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
South, 

h      m 
12   48 

•        * 

+83  57 

h      m 
12   51 

• 

+38  52 

h      m 

13    4 

• 

-  4  59 

h      m 

13  19 

• 

—10  37 

Jan.      o»8 

s 
26.26+^.17 

m 
76.3-0.9 

10.58 +.40 

m 

29.4  -X.9 

t 

34.  IX +.34 

• 
6.5  —3.1 

42.91  +.34 

m 
9.9— 3.0 

10.7 

28.44   2.x6 

75.7  -«.a 

XO.98     .39 

27.7     X.4 

34-45    -34 

8.6    3.x 

43.26    .34 

Z2.0     9.x 

20.7 

30.59    1.XO 

75-7  -H>.4 

11.36    .37 

26.5    0.9 

34.79    -3a 

10.7    3.0 

43.60    .33 

14.0     3.x 

30.7 

32.65  X.97 

76.4      X.0 

".73     -33 

25.8  -0.4 

35- 10    -so 

12.7     x.9 

43.92     .3X 

16.1    a.o 

Feb.     9-6 

34-53  «-7« 

77.7    1.6 

12.06    .3X 

25.7 +0.X 

35-39    -a? 

14.4     x.7 

44.22     .38 

18.0    X.9 

19.6 

36.16+1.48 

79.6  +3.X 

12.36 +.37 

26.1  +0.6 

35.65 +.34 

16.0  —1.4 

44.49 +.35 

19.7  -x.7 

29.6 

37.49  1.16 

82.0     3.3 

12.60     .33 

27.0    x.x 

35.87    •«> 

17.3     1.3 

44-73    .« 

21.3     1.5 

Mar.   10.6 

38.47     -79 

84.7     3.8 

12.80    .X7 

28.3    X.5 

36.05     .17 

18.4    0.9 

44.93    .19 

22.6    x.a 

20.5 

39.07     .4X 

87.6   3.0 

Z2.94     .X3 

29.9     X.8 

36.20     .13 

19.2    0.7 

45-09    -15 

23.7    x.o 

30.5 

39.29+  .01 

90.7  3.1 

13.04    .07 

31.8    2.0 

36.31     .09 

19-7    0.4 

45.22     .IX 

24.5    0.8 

Apr.     9-5 

39.12-  .36 

93-8  +3.0 

13.09 +.03 

33-9  +«•» 

36.38 +.06 

20.0-0.3 

45.31  +.08 

25.2  -0.6 

19.5 

38.58     .72 

96.7     3.8 

13.09  -.03 

36.0      3.x 

36.43     .03 

20.2    0.0 

45.38     .05 

25.7    0.4 

29.4 

37.69    X.04 

99.4    3.6 

13.05      .05 

38.1      3.x 

36.45  +.01 

20.1  +0.X 

45.41  +.03 

25.9  -o.a 

May     9-4 

36.50  x.3a 

IOI.8      3.3 

12.99      .08 

40. 1      X.9 

36.45  -.03 

19.9    0.3 

45.42     .00 

26.0    ao 

19.4 

35-05   »-55 

103.8     X.7 

12.89      •" 

42.0     X.7 

36.42   .04 

19.6    0.4 

45.41  -.03 

26.0 +O.X 

29.4 

33-39-»-73 

105.3  +X.3 

12.77  --n 

43.6 +X.5 

36.38  -.05 

19.2  +0.5 

45.38  -.04 

25.8  +o.a 

Jane    8.3 

31.58    X.86 

106.3   0.7 

12.63     .X4 

44.9      X.3 

36.31    .07 

18.7   0.5 

45-32       .06 

25.5    0.3 

18,3 

29.68    X.93 

106.8  +0.3 

12.48     .15 

45.9      0.8 

36.24     .08 

18.2    a5 

45.25      .07 

25.1    0.4 

28.2 

27.72    X.95 

106.7  ~«-4 

12.33     -'C 

46.6      0.5 

36.15     .09 

17.6    a6 

45.17      .09 

24.7    0.5 

July        8.2 

25.77    «•»« 

106.0    0.9 

12.17     -'^ 

46.8  +0. 1 

36.06    .xo 

17.0    0.6 

45.08      .10 

24.1    0.5 

18.2 

23.88-x.85 

X04.8  -X.5 

12.00  -.x6 

46.7    -0.3 

35.96  -.10 

16.5+0.6 

44.97 -.10 

23.6  +0.6 

28.2 

22.08    X.73 

XO3.O      3.0 

11.85     .X5 

46.2      0.7 

35.86    .xo 

15.9    0.5 

44.87    .11 

22.9    0.6 

Aug.     7-2 

20.4Z    X.58 

100.9      3.4 

11.70     .X4 

45.4     x.o 

35.76     .10 

15.4    as 

44.76     .10 

22.3    0b6 

17. 1 

18.91    X.39 

98.2     3.8 

11.57     .13 

441  «•♦ 

35.67   .09 

14.9    0.4 

44.66    .09 

21.7    0.6 

27.1 

17.62    1.17 

95.2      %.% 

11.46    .xo 

42.5     x.8 

35-59    -07 

14.5    0.3 

44,57  .08 

21.1     0.5 

St|>t     6.1 

16.57-  .9a 

91.9-3.5 

11.38 -.07 

40.6-3.1 

35-53  --05 

14.3 +0.3 

44.50  -.06 

20.6  +0.4 

x6.i 

15.78     .65 

88.3      3.7 

11.33 -.03 

38.4    a-4 

35.50 -.01 

14.2      0.0 

44-45  --03 

20.3     0.3 

26.0 

15.27     .36 

84.5     3*8 

11.31  +.01 

35.9    3.6 

35.50 +.03 

14.3-0.3 

44.43    .00 

20.0  -Hkl 

Oct.      6.0 

15.06-  .05 

80.6     3.9 

11.35    -^ 

33' X    a-9 

35.53    .06 

14.6    a4 

44.45  +.04 

20.0  — O.X 

16.0 

15-17+  'V 

76.7     3-9 

11.42      .XI 

30.2    3.0 

35.61     .xo 

15.1    ft.7 

44.52    .09 

20.2    0.3 

25-9 

15.61+  .to 

72.8  -3.8 

11.56 +.16 

27.1  -3.x 

35.73  +.15 

15.9-0.9 

44.63  +.X3 

1 

20.6  -0.6 

Nov.     4-9 

16.37     .93 

69. 1     3.6 

XI. 74    .31 

23.9    3.a 

35.90  .19 

17.0    I. a 

44.79     .x8 

21.3    0.8 

14.9 

17.45   x.«3 

65.6     3.3 

11.98      .36 

20.7    3.1 

36.11      .33 

18.4     x.3 

44.99      .33 

22.3     I.X 

24.9 

18.83    X.JX 

62.5     2.9 

12.26     .3x 

17.6    3.0 

36.37     •a7 

I9.9     1.7 

45.24      .36 

23.6   1.4 

Dec.      4-8 

20.47   X.75 

59.8     3.5 

12.59     '34 

14.7    3.8 

36.65     .30 

21.7     1.9 

4552     .30 

1   25.1   1.7 

1 

14.8 

22.34+X.9S 

57-5  ~»-9 

12.95  +-37 

12.0-3.5 

36.97  +-33 

23.7  -3.0 

45.84  +.33 

1 

!     26.9  —1.9 

24.8 

24.37   a.o6 

55-9    1-3 

13-33    .39 

9.6      3.3 

37.31     .34 

25.8    3.1 

46.17  .34 

'     28.8    3.0 

34-8 

26.51+*.  17 

54-9  -0-7 

13-73 -^-40 

7.7  -1.8 

37-65  +.34 

27.9-3.3 

46.52  +.35 

30.8  -3.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

C  Virginia. 

lyUrsae  Majoris. 

vBootis. 

^Centanri. 

Mean 
Solar 
Date. 

Right 
AsceDsion. 

Declination 
SamtA, 

Right 
Ascenaion. 

Declination 

Right 
Ascension. 

Declination 
N^rih. 

Right 
Ascension. 

Declination 
South. 

h      m 

• 

h      m 

• 

h      m 

•        f 

h      m 

•       9 

• 

13  ag 

—  03 

13  43 

+49  49 

13  49 

+18  54 

13   56 

-59  53 

Jan. 

0.8 

2375  +-34 

m 
58.x  -«.• 

• 
26.96+. 43 

m 
34.0  -3.3 

B 
44.12 +.34 

I* 
54-7  -«-4 

■ 
27.66  +.58 

I* 
7-3-HI.5 

I0.8 

24.08     .34 

6a3    3.1 

27.40   .44 

32.0     X.7 

44.46     .34 

52.5    3.1 

28.24    .59 

8.x    X.O 

20.7 

24.42     .33 

62.3    X.9 

27.84   .44 

30.6     X.X 

44.80     .34 

50.6    x.7 

28.83    .38 

9.3    1.5 

30.7 

24.74     .31 

64.x    X.7 

28.27     '4* 

29.7  -0-5 

45-14    -33 

49.0     x.3 

29.40    .36 

XX. X     x.9 

Feb. 

9-7 

25.04     .19 

65-7    «-5 

28.69     .40 

29.5  +0.1 

45-45    -31 

47-9    0-9 

29.95    'Sa 

V 

X3.2  3.3 

19.7 

25.31  +.t6 

67.x  -i.a 

29.07  +.36 

29.9  +0.7 

45-75  +.«8 

47-2  -0.5 

30.45  +-48 

X  5.6 -3.6 

29.6 

25-55    •« 

68.x    0.9 

29.40     .31 

30.8      X.3 

46.01     034 

46.9-0.1 

30.91     -43 

X8.3     3.8 

Mar. 

Z0.6 

25-75    •«9 

68.9    0.6 

29.69     .36 

32.3     X.6 

46.23     .31 

47.0  +0.3 

31-31     .37 

21.2     3.9 

20.6 

25.92  .15 

69.4    0.4 

29.92      .30 

34.2      S.X 

46.42     .17 

47-5    0.7 

31-65     -31 

24.2     S.O 

30.5 

26.06      .13 

69.6—0.1 

30.09     .14 

365     «.4 

46.57     .13 

48.3    x.o 

31-94    -as 

27.2     S-X 

Apr. 

9-5 

26.16 +.08 

69.640.1 

30.20  +.09 

39.0  +3.6 

46.69 +.10 

49-4  +x.« 

32.X6+.X9 

30.3     5.0 

19.5 

26.22     .OS 

69.4    0.3 

30.26  +.03 

4 x.6    3.7 

46.77      .07 

50-7    »-4 

32.33     -«3 

33.3    a.9 

29.5 

26.26  +.03 

69.0    0.4 

30.26  —.03 

44-3    a-6 

46.82  +.03 

52.2    x.s 

32.43     .07 

36.x    3.8 

May 

9-4 

26.28     .00 

68.5    0.S 

30.22     .p7 

46.9     3.S 

46.84      .00 

53-7    x-5 

32.47  +.03 

38.8     3.6 

19.4 

26.27  -.ox 

67.9    0.6 

30.13     .XX 

49-3    «.3 

46.83  -.03 

55.2    x.s 

32.46  -.03 

41-3    a-S 

29.4 

26.24  -.04 

67.3+0.7 

30.00— .14 

51.5+3.0 

46.80  —.04 

56.7  +1.4 

32.39  -.09 

43-5 -<.x 

June 

8.4 

26.19    .06 

66.6    0.7 

29.85     .17 

53-4    «-7 

46.74      .06 

58.0     x.3 

32.27     .14 

45-4    '-B 

18.3 

26.13    .07 

65.9    0.7 

29.66      .30 

54-9    «-3 

46.67      .08 

59.2     X.X 

32.11     .X9 

47.0    x.4 

28.3 

26.05    .09 

65.3    0.6 

29.45  •« 

56.0    0.9 

46.58     .10 

60.3    0.9 

31.89     .33 

48.x    0.9 

July 

8.3 

25.95      .10 

64.7    0.6 

29.22     .13 

56.7  +0.4 

46.47      .XX 

61. 1     0.7 

3X.65     *^ 

48.8    as 

18.2 

25.85— .10 

64.x  -H).s 

28.99  -.34 

56.9    0.0 

46.35  -.13 

61.6+0.4 

3X.37  -.39 

49.x  -^.x 

28.2 

25.74    .11 

63.6    0.4 

28.75     .«4 

56.7  -0.5 

46.22     .X3 

62.0  +0.3 

31.07    .y> 

49.0+0.4 

Aug. 

7-2 

25.64    .11 

63.2     0.4 

28.51     .33 

56.0    0.9 

46.09     .13 

62.0 -0.x 

'30.77    -JO 

48.4    0.8 

17.2 

25.53    .10 

62.9    0.3 

28.28      .33 

54-8    1.4 

45.97     -w 

6x.8    0.3 

30.47    .39 

47-3    x-a 

27.1 

2543     -09 

62.7  +0.1 

28.07      .30 

53.2    X.8 

45-85     .11 

6X.3    0.6 

30.  X9     .36 

45-9    x.6 

Sept. 

6.1 

25. 36 -.07 

62.7-0.1 

27.88  -.17 

5X.3-3.3 

45-74  --09 

60.5—0.9 

29.95  -.33 

44.x +x.} 

x6.i 

25.30     .04 

62.9    0.3 

27.73      .13 

48.9    3.6 

45.66    .07 

59-5    «-« 

29.75     -17 

42.0    3.3 

26.1 

25.27— .01 

63.2    O.S 

27.61      .09 

46. 1    3.9 

45.60  -.04 

58.2     xs 

29.61    .xo 

39-7    a.  3 

Oct. 

6.0 

25.28  +.03 

63.8     0.7 

27-55  -.04 

43-1    S.a 

45.58    .00 

56.5     x.8 

29.55  -.oa 

37-4    a.4 

x6.o 

25.33     .07 

64.6    0.9 

27.54  +.oa 

39-8    3.4 

45.60  +.04 

54.6    3.0 

29.57  +-o6 

35-0    3.4 

26.0 

25-43  +•" 

65.7  -X.3 

27.59  +.oB 

36.4  -3.3 

45.67  +.09 

52.5 -ta 

29.68  +.XS 

32.6  +3.3 

Nov. 

4-9 

25.57    •«« 

67.0      X.4 

27.70    .IS 

32.8    3.6 

4578    .14 

50.2    8.4 

29.88    .34 

30.5    3.0 

14.9 

25.76    .ai 

68.5     X.7 

27.89     .31 

29.2    3.6 

45.94    .18 

47.6    3.6 

30.17    .33 

28.6    x.7 

24.9 

25.99    -as 

70.3     1.9 

28.13    .37 

257    3.5 

46-15    -^ 

45.0    3.6 

30.54     -41 

27.2    1.3 

Dec. 

4-9 

26.26    .99 

72.2      CO 

28.43    .33 

22.3    3.« 

46.40    .37 

42- 3    a-7 

30.99    .48 

26.x    0.8 

X4.8 

26.56  +.31 

74-3  -a-i 

28.79  +.38 

X9.2  -3.9 

46.69  +.30 

39.7  -«.6 

31-49  +.53 

25.5  +0.3 

24.8 

26.88    .33 

76.4     3.1 

29.18    .41 

16.4      3.S 

47-OI    .32 

37- X    3.5 

32.04     .57 
32.62  +.59 

25-5 -o-a 

_ 

34-8 

27.22  +.34 

78.6-3.1 

29.60  +.43 

X4.2  — 2.X 

47.34 +-34 

34.8  -3.3 

25.9  -«-7 
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Mean 
Solar 
Date. 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


0.8 
I0.8 
20. 8 

30-7 
9.7 

19.7 
29.6 
10.6 
20.6 
30-6 

9-5 
19.5 

29.5 

9-5 
19.4 

29.4 

8.4 
18.3 
28.3 

8.3 


18.3 
28.2 

Aug.     7-2 
17.2 

27.2 


Sept. 


Oct. 


6.x 
16. 1 
26.x 

6.0 
16.0 


26.0 

Nov.  5-0 
X4.9 
24.9 

Dec.      4-9 

14.9 
24.8 

34.8 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


oDraconb. 


Right 
Ascension. 


h 


m 
I 


34-55 +-56 

3513     » 

35-74  -60 
36.34    .59 

36.92    .57 

37-47  +-5« 

37.96  .46 

38.38    .38 

38.73  -30 

38.98      .SI 

39.X3+.ia 
39.23  +.04 
39.22  -.05 

39-13    -13 

38.97  .so 

38.74  -.15 

38.45  -31 
38.  XI    .36 

37-73  -39 
37-33    -41 

36.91  -.43 

36.47  -43 
36.04    .4a 

35.62  .41 
35-23    -38 

3487 --34 
34.56    .a8 

34-31  •» 
34-"  -"5 
34.02  —.06 

34.00  +.03 

34.07  .IS 
34.24      .31 

34-50  '31 
34-85     .39 

35-29  +-47 
35-79    -53 

36.34 +.58 


Declination 
North. 


+64  SI 


57-5  -«-3 
55-6  1.7 
54>2  x.o 
53-5 --0.4 
53-4  +0-3 

54.0  +0.9 
55-3    1-5 

57.1  a.o 

59-3  a-4 
6X.9    3.7 

64.8  +9.9 
67.8    3.0 

70.8  3.0 
73.7    2.8 

76.5  a.6 

78.9+1.3 
8x.o  t.9 
82.7    1.5 

83.9  i.o 
84.7  +0.5 

84.9    0.0 

84.6  —0.6 

83.7  i.x 
82.4  X.6 
80.6    a«o 

78.3 -a- 5 
75.6  a.9 
72.6  3.a 
69.3    3.5 


a  Bootis. 
(Arcturus.) 


Right 
Ascension. 


h 


m 
10 


05-7 

3.7 

61.9- 

-3.8 

58.1 

3.8 

54-3 

3.8 

50.5 

3.6 

47.0 

5.4 

43-8 

-3.0 

40.9 

a.6 

38.6 

-a.i 

55-07  +-33 

55-40     -34 

55-74  -34 
56.08    .33 

56.40    .31 

56.70  +.89 
56.97  .a6 
57.21  .«a 
57.42  .19 
57-59    -15 

57-73  +•" 

57-83    -08 

57-89    -05 

57-93  +-oa 
57.94  -.01 

57.92  -.03 
57.87  .06 
57.81  .08 
57.72  .10 
57-6i    .11 

57.49 -.13 
57.36    .14 

57-22  .14 
57.08  .14 
56.94    .13 

56.82— .la 

56.71  .09 
56.63  .06 
56.59 -.03 
56.58  +.oa 

56.62  +.07 
56.71  .11 
56.85  .16 
57.03  .ai 
57.26    .as 

57.54 +.19 
57.84  .31 
58.16 +.33 


Declination 
North, 


+  19    42 


71.4  -1.5 
69.0    3.2 

67.0  X.9 

65.3     »-5 

64.1  X.o 

63.3  -0.6 
62.9  — o.a 
62.9  +0.3 

63.4  0.6 

64.2  x.o 

65.3+1.3 

66.6  1.4 

68.1  x.s 

69.7  1.6 
7X.3     1.6 

72.9 +X.5 

74-3    «-4 

75.6  i.a 

76.7  1.0 

77.6  0.8 

78.2  +0.5 
78.6+0.3 

78.7  0.0 
78.6  —0.3 
78.  X    0.6 

77-3 -0-9 

76.3  I.a 
74.9    1.5 

73-3  »-8 
7X.4    3.0 

69.2  -3.3 

66.8  3.5 

64.3  a.6 
61.5    3.7 

58.8  3.8 

56.0-3.7 

53-4    «-6 

50.9  -3.4 


9  Bootis. 


Right 
Ascension. 


Declination 
North. 


h      m 
14    21 

s 
39-34  +-4a 
39-77  -44 
40.22  .45 
40.67  .45 
41.11    .43 

41.53  +.40 
41.91  .36 
42.25  .31 
42.53     -a6 

42.76      .30 

42.93  4. 14 

43.04  .08 

43.10 +.03 
43.10— .03 

43.05  .08 

42.95 -.13 

42.80    .16 

42.62      .30 

42.4  X  .33 
42.17    -as 

41.91  —.37 
4X.64    .38 


+52    19 

m 
30.6  —3.6 
28.2      3.X 
26.4     X.S 
25.2      0.9 

24.6  — a3 


24.7  +0.4 
25.4  x.o 
26.6  i.s 
28.4  3.0 
30.6    3.4 

33.1+3.6 
35-8    3.8 

38.6  3.8 
4X.4    3.8 

44.2  3.6 

46.7  +3.4 
48.9    3.1 

50.8  X.7 

52.3  »-3 
53-4    0-9 

54.1+0.4 

54.2  — O.X 


41-37    -as  I     53.9    0.6 


41-09 
40.82 


•27 

.a6 


40.57  -.34 
40.35  .ao 
40.17  .16 
40.03  .11 
39.95  -.05 

39.93  +.01 
39.97  .08 
40.09  .15 
40.28     .33 

40.53     •«9 

40.85  +.34 
41.22  .39 
4X.63+.4S 


53-1 
51.8 


1.0 
X.5 


pQootis. 


Right 
Ascension. 


50.1  -1.9 
47.9    3.4 

45.4  3.7 

42.5  3.1 
39-3    3.3 

35-9  -3.5 
32.3    3.6 

28.6  3.7 
24.9  3.6 
21.3     3.3 


18.0  —3.3 
14.9  3.8 
X2.3- 


: 


h     m 
14   27 

s 
20.86  +.34 
21.20  .35 
21.56  .36 
21.92  .33 
22.26     .34 

22.59  +-31 
22.89  -^9 
23.16     .35 

23-39  •«» 
23-59     •«7 

23.74  +-14 

23.86       .10 

23.94     .06 

23.98  +.03 

23.99  -.ox 

.23.97  --04 
23.92  .07 
23.84  .09 
23.74  '^^ 
23.61     .13 

23-47  -.«5 

23.31  .16 

23.14  -^y 
22.97   *i^ 

22.81     .x6 

22.65  --'s 

22.51  .13 
22.40     .09 

22.32  .06 

22.29  —.ox 

22.30  +.04 
22.36  .09 
22.48  .14 
22.65  .19 
22.87     .34 

23.x  3  +.38 

23-44  -3* 
2377  +-34 


Declination 
North, 


+30  49 

22.6  -3.6 
20.2  3.3, 
18.2  1.8 
x6.6    1.4 

15.5    «>-8 


15.0 -as 
15.0+0.3 
15.5    a7 

16.5  x.s 

17.8  x.5 

19.5+1.8 
21.4    a.o 

23-5    «-i 

25.7  3.9 

27.9  3.1 

30.0  +3.0 
31.9     X.8 

33.6  x.6   I 

35- X     ».3 

36.2  x.o 

37-1  •H>.7 
37-5+0.3 

37.7  -«.x 

37-4    0.5 

36.8  0.8 

35.8  -x.a 

34-4  »-5 

32.7  «-9 

30.7  3.3 

28.3  S.S 

25.7  -*7 

22.9  3.9 
19.9    3.0 

16.8  S.X 

13.7    S-« 

XO.7  — f  .9 
7.8  3.7 
5-2  -«.5 


\ 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug. 


0.8 
I0.8 

20.8 

30.7 
9-7 

19.7 

29.7 
Z0.6 

20.6 

30.6 

9.6 

19.5 
29.5 

9-5 
19.4 

29.4 

8.4 

18.4 

28.3 

8.3 

18.3 
28.3 
7.2 
17.2 
27.2 


5  Ursae  Minoris. 


Right 
Atcenaioa 


Sept.  6.1 
16.1 
26.1 

Oct.  6.1 
^6.0 


Nov. 


Dec. 


26.0 

5.0 

15.0 

24.9 

4.9 

14.9 
24.8 
34.8 


h     m 
14  27 


43-77  +-84 
44.66    .9a 

45.60    .96 

46.58  .97 

47-5^    '95 

48.49 +.90 
49.35  .81 
50.  xo  .70 
50.74    .56 

5i«s^3    •4« 

51.56 +.as 

51-73  +-09 
51.74 -.07 

51.59  .M 
51.30     '36 

50.87  -.49 
50.33     .60 

49.68  .69 
48.94  .77 
48.14     .82 

47.30  -.86 
46.43     .87 

45-55     -87 

44.69  .85 

43.86    .80 


Declination 
North, 


43-09 

42.39 
41.79 

41.29 
40.93 


■-74 
.65 
•55 

'43 

•«9 


40.71  —.14 
40.64  +.02 
40.74  .18 
41.00  .34 
41. 42     .50 

42.00  +.64 

42.71  -77 
43-54 +-87 


+76     8 


64.7  -4.3 
62.7    1.8 

61.2  X.I 
60.4  —0.5 
60.240.3 

60.840.9 
62.0     1.3 

63.7  a.o 
66.0    S.4 

68.6  a.8 

71.643.0 

74-7    3-» 

77.8  3.1 

80.9  3.0 

83.8  a.8 

86.4  4a.5 

88.7  a.  I 

90.6  X.6 

92.0  I. a 

92.9  0.6 

93.340.1 
93.1.-0.3 

92.4  0.9 

91.2  X.5 

89.5  a.o 

87.3  -a-4 

84.8  a.8 
81.8    3.3 

78.5  3-4 
74-9    3-7 

71. 1  -3.8 

67.3  3.9 

63.4  3.8 
59-6  3.7 
56.0  35 

52.7  -3.1 

49.8  3.6 
47.4  -3.3 


o'Centauri  (mean.) 


Right 

Ascension. 


h     ro 
14   32 


30.71  4.56 
31.29  .58 
31.88  .59 
32.46  .58 
33-03    -55 

33-57  +-5« 
34.07    .48 

34-53  .43 
34-93  -38 
35.28    .3a 

35.56  4.a6 

35.79  .«> 
35.96  .14 
36.07    .08 

36. 1 1  4.03 


36.10 

36.03 

35-89 

35-71 
35.48 


-.03 

.to 

.16 

.31 
•25 


35.21  -.89 
34.90  .31 
34.58      .33 

34-25  -33 
33-93    .31 

33.63  -.38 

33.37  .'3 
33.16     .17 

33.02  .10 
32.96  — .oa 

32.994.07 
33-"  .«7 
33.33  .afi 
3364     .35 

34.03  .43 

34-49  4.49 
35.01     .54 


Declination 
South. 


—  60    24 


14.0    0.0 

14.3  -0.5 
15.0     i.o 

16.2     1.4 

17.8     1.8 

19.8  — a.i 

22.0  t.4 

24.5  3.6 
27.2    3.7 

29.9  3.8 

32.8  -3.9 

35.6  a.8 

38.4  3.7 

41. 1  3.6 

43-7    a.4 

46.0  —3.3 

48.1  1.9 

49.9  1.6 

51.4     «.3 

52.4  0.9 

53-1  -0-4 
53-3  o-o 
53.140.4 

52.5  0.9 
51.4    1.3 

49.9  4i.6 
48.1  1.9 
46.0  t,t 
43.8  3.3 
41.4     3.4 

39.0  4a. 3 

36.8  a.  a 

34*7     '.9 

32.9  1.6 

31.4     I. a 

30.4  40.8 
29.9  40.3 


t  Boot  is. 


Right  Declination 

Ascension.  North. 


35-57 +-57       29.8-0.1 


h  m 

14  40 

8 
26.594.32 

26.92  .34 

27.27  .35 

27.62  .34 

27.96  .53 


+  27  30 

w 

•28.7  -a.6 

26.2  3.3 

24.x  1.9 

22.4  x.s 

21. 2  0.9 


28.28  4.31  20.5  -0.4 

28.58,  .39  20.340.1 

28.85     .96  1  20.6     0.6 

29.09      .33  '  21.4      1.0 

29.30      .X8  !  22.6      1.4 

29.47  4.15  !  24.2  4x.7 

29.60     .XI  '  26.0     1.9 

29.69    .08  27.9    a.o 

29.75     *^4  <  30*0    a.x 

29.784.01  32.1     3.1 


29.78  -.03 
29.74  .05 
29.68  .08 
29.59    .10 

29.48      .13 

29.34 --»4 

29.20  .13  I 

29.04  .16 
28.87  .17 
28.70     .x6 

28.55  -.15 
28.41  .13 
28.29     .10 

28.21  .06 

28.16— .03 

28.164.03 
28.21       .08 

28.32  .13 
28.47  .18 
28.68      .34 


34.1  4a.o 
36.0     X.8 

37.8  x.6 

39*2  1.3 
40.5     x.x 

41.4  40.8 
42.0  0.4 
42.340.1 

42.2  -0.3 

41.7  0.6 

40.9  -I.o 

39.8  1.3 

38.3  1.6 

36.5  3.0 

34-3    a.3 

31.9-3.5 

29.3  «.7 

26.4  3.9 

23.5  3.0 
20.5    3.0 


a«  Librae. 


28.93  4.37  17.5  -«.9 
29.22  .30  ^4-7  «.7 
29.544.33      12.0    3.5 


Right 
Ascension. 


Declination 
South. 


h      m  •        * 

H  45     -15  36 


7.06  4.33 
7.39     .34 

7.74     -35  1 
8.09     .34 

8.42     .33  I 


9.04     .38 

9.31     -afi 
9.55    -^  ; 

9.77      .80 

9.95  +.17 
10.10    .14 

10.23  -" 
10.33  •<* 
10.39    .05 

10.43  4.03 

10.44  .00 
10.42  -.03 
10.38    .06 

ZO.31     .08 

10.22— .10  j 

XO.II      .13 

9.98  .13  ; 
9.85  .13  I 
9.71     .X3 

9.59  -.13 

I 

9.47  .10] 
9.38     .07 

9.32 -.04 

9.30    .00 

9-33  +.05 
9.4X     .10 1 

9-53    .>5 

9.71      .80 
9.94      .35 

10.21  4.a8 
10.51  .31 
10.83  4.33 


38.6 
40.2 
41.9 
43.6 
45.2 


8.74  4.3X       46.8  — 
48.2 

49-4 
50.5 

51.4 


.5 
.6 

-7 
.7 
.6 

•5 

-3 

.3 

.0 

0.8 


52.2  -a6 
52.7  0.5 
53.1     0-3 

53.3  o.a 
53.5-0.1 

53-5    0.0 

53.4  4o.i 

53.3      0.8 

53.0  0.3 
52.7   0.3 

52.4  40.4 
52.0    0.4 

51.5  0.5 

51.0    0.5 

50.5  0.5 

50.0  40.5 

49-5    0.4 

49.1  0.4 

48.7  0.3 
48.5  40.  X 

48.5 -O.X 

48.7  0.3 

49.2  0.5 

49.8  0.8 
50.7    x.o 

51.9  -x.a 
53.2    X.4 

54.7  -  ».5 


ll 
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Mean 
Solar 
Date. 


Jan. 


Feb. 


I  Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct, 


Nov. 


Dec. 


I 


0.8 
I0.8 

20.8 

30.8 
9.7 


19.7 
29.7 
Mar.  10.7 
20.6 
30.6 


9.6 
19.5 
29.5 

9-5 
19.5 

29.4 

8.4 

18.4 

28.4 

8.3 

18.3 
28.3 
7.2 
17.2 
27.2 

6.2 
16. 1 
26.1 

6.1 
16. 1 

26.0 

5.0 

15.0 

24.9 

4.9 

14.9 

24.9 
34.8 


P  Ursae  Minoris. 


Right 
Ascension. 


h     m 
14   50 


59.05  +.71 
59.82  .80 
60.65  .85 
61.52  .88 
62.41     .87 

63.27  +.84 
64.08  .78 
64.82  .68 
6545  -57 
65.97     -45 

66.34 +.31 
66.58  .16 
66.68  +.03 
66.63  — .la 
66.45    .as 


66.14 
65.71 
65.18 
64.57 
63.88 


•37 
.48 

•57 
.65 

•71 


63.14 -.76 
62.36  .79 
61.56  .80 
60.76  .79 
59.98     .76 

59.24  -.71 
58.55     .65 

57-94  -57 
57.42    .46 

57-OI     '35 

56.73  -.ai 
56.59 -.07 
56.59  4-.08 
56.75  .23 
57.06    .38 

57-51  +-52 

58.10  .G| 
58.79  +.74 


Declination 
North. 


+74  34 


25.3-8.6 

23.0  a.x 
21.2     1.5 

20.0  0.8 
19.6—0.1 

19.8  +0.6 
20.7    i.a 

22.1  X.8 

24.2  a.3 

26.7  a.6 

29.5  +a.9 
32.5  3.1 
35-7    3.a 

38.8  3.1 

41.9  a.9 

44.7  +a.7 
47.2    a.3 

49-4    ''9 

51.1  1.5 
52.4    i.o 

53-1 +0.5 
53-3-0.1 
53-0    0.6 

52.2  I.I 

50.8  1.6 

49.0 -a.  I 
46.7    a.5 

44.0  a.9 

40.9  3.a 

37-5    3.5 

33-9  -3.7 
30.x  3-8 
26.2  3.9 
22.4  3.8 
18.7    3.6 

15.2-3.3 

12. 1  a.9 
9.4  --a.5 


/?  Bootis. 


Right 
Ascension. 


h     m 
14   58 


1.37 +-33 
1.72  .36 
2.09  .38 
2.47     .38 

2.85  .37 

3.22  +.36 

3-56  .33 

3.88  .30 

4.15  .96 

4.39  .aa 

4.59 +.x8 

4-75    -n 

4.86  .09 

4.92  .05 
4.95  +.01 

4-93  -'OS 
4.88    .07 

4.79     .IX 

4.67  .14 
4.52     .x6 

4-34 --19 
4.15  .ao 
3.94  .ai 
3.72  .aa 
3.50    •« 

3.28  -.ax 
3.08  .18 
2.91  .15 
2.78     .la 

2.68  .07 

2.64  -.oa 

2.65  +.04 
2.72  .xo 
2.85  .16 
3.04    .aa 

3.28  +.a7 
3-57  -31 
3.90 +.34 


Declination 
North. 


+40  47 


a.  8 
a-4 


42.8 
40.1 
37.9  a.o 
36.2  1.4 
35-1    0-8 

34.6  — o.a 
34.6  +0.4 
35-3    0.9 

36.5  1-4 
38.1     1.8 

40.1  +a.a 

425     a-4 

45.0  a.6 

47.6  a.6 

50.2  a.6 

52.8  +3.5 

55.1  a.a 

57-3    a-o 

59.1  1.7 

60.6  X.3 

61.7  +0.9 

62.4  0.5 
62.7+0.1 

62.5  -0.4 

61.9  0.8 

60.9—1.3 

59.4  1.7 
57-6    a.i 

55-3    a-4 

52.7  a.8 

49.8  —3.0 
46.7     3.a 

43-4  3-4 
40.0    3.4 

36.5  3.4 

33-2 -3.a 
30.0    3.0 

27.2  -a.7 


p  Librae. 


Right 
Ascension. 


h      m 

24.15 +.30 
24.47  .3a 
24.80    .33 

25.13  .33 
25.46    .3a 

25.78  +.31 
26.08  .39 
26.36  .37 
26.62  .34 
26.85      .33 

27.05 +.19 
27.22      .16 

27-37    -IS 

27.49      .10 

27.58  .07 
27.63  +.04 

27.66  +.03 

27.67  —.01 
27.64     .04 

27.58    .07 

27.50 -.09 

27.40      .XI 

27.28    .13 

27.14  .14 
27.01     .14 


26.87 

26.74 

26.64 
26.56 
26.51 


-.13 

.13 

.09 
.06 

-.03 


26.51  +.03 
26.56  .07 
26.66    .xa 

26.80  .17 

27.00      .33 

27.23  +.36 
27.51    .39 

27.81  +.31 


Declination 
South. 


—    90 

3.8-1.6 
5.4   1.7 

7.1     X.6 

8.7  1.6 
10.2     1.4 

11. 6  -1.3 

12.7  I.I 
13-7  0-8 
14.4  0.6 
14.9  0.4 

15.2  —0.3 

15.3  0.0 

15.2  +0.1 
15.0    0.3 

14.7  0.4 

14.3+0.4 

13.8  0.5 

13.3  0.5 

12.8  0.5 

12.3  0.5 

1 1.8 +0.5 

1 1.4  0.5 

10.9  0.5 

10.5  0.4 
10.  X    0.3 

9.8  +O.J 

9.5  0.3 
9.4+0.1 
9.4  -ax 

9.6  0.3 

9.9  -0.5 
10.5  0.7 
II. 3  0.9 
12.3    I.I 

13-4     ''3 

14.8 -1.4 
16.3  1.6 
17.9 -1.7 


fi^  Bootis. 


RiRht 
Ascension. 


h     m 
15    20 


33-20 +.31 
33.52  .34 
33-87  '36 
34-23  -36 
34.60     .36 

34-96  +.35 

35-30  -33 

35.62  .30 

35.90  .37 

36. 16  .34 

36.37 +.» 
36.55     .16 

36.69  .13 
36.78  .08 
36.84  +.04 

36.86      .00 

36.83  -.04 
36.77   .08 

36.68  .II 
36.55     -M 

36,40 -.17 
36.22  .19 
36.02  .ao 
35-8i  .ai 
35-59    •« 

35.38 -.31 

35.18  .19 

35.00  .17 

34-85  -'S 

34-73  -09 

34.67  -.04 
34.66  +.oa 
34.70  .07 
34.80  .13 
34.96    .19 

35.18 +.34 
35.44     .38 

35-74  +-3a 


Declination 
North. 


+37  43 


72.5  -a.9 

69.7  a.6 

67.4  a.x 

65.5  1.6 
64.2    I.I 

634  -0-5 

63.2  +O.X 

63.6  0.7 
64.6  I.a 
66.0    1.6 

67.8  +a.o 
70.0    a.3 

72.5  a.5 
75.0    a.6 

77.6  t.6 

80.2  +a.s 

82.7  t.4 

84.9  s«i 
86.9  1.8 
88.6    1.5 

89.9  +i.t 
90.9    0.7 

91.4  +0.3 

91.5  -0.1 

91.2  0.5 

90.5  —1.0 

89.3  1.4 

87.8  1.8 
85.8    t.t 

83.5  t-S 

80.8  -4.8 

77.9  S.O 
74-7  3.a 
71-5  3.3 
68.  t  s-3 

64.8  — 3.a 

61.6  3.0 

58.7  -a.S 
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>*Ur886  Minorb. 

a  Coronae  Borealis. 

a  Serpent  is. 

e  Serpen  tis. 

Mean 
Solar 
Date; 

Right 
Ascension. 

Declination 

North. 

Right 
Ascensioa 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
Nifrth. 

h     m 

• 

h     m 

• 

h     m 

• 

h     m 

0 

15   20 

+72  XI 

15  30 

+  27       3 

15  39 

+  6  44 

15  45 

+  4  47 

Jan. 

0.9 

• 
51-77  +55 

m 
51.4-3.0 

8 
16.58  +.89 

m 
36.7  -8.8 

a 

8.X9  -ii.88 

If 
58.7  --8.2 

a 
3736 +.a7 

16.4  -8.1 

X0.8 

52.39    .65 

48.7     S.4 

16.89    .31 

34-1    «-5 

8.49     .30 

56.6   2.0 

37-65    .30 

X4.4      8.0 

20.8 

5308    .7a 

46.6     1.9 

17.21   .33 

31.7      8.1 

8.79     .3» 

54.6   1.9 

37.95    .31 

X2.5     1.8 

30.8 

53.83    .76 

45.0    1.2 

17.55  .34 

29.8    1.7 

9. 1 1     .38 

52.8   1.6 

38.27     .38 

10.7     1.6 

Feb. 

9.8 

54.60    .77 

44.1  -0.6 

17.89  .34 

28.3      1.2 

9.43     .3a 

51.3     «.3 

38.59    .32 

9.2     1.3 

19.7 

55.37  +-7« 

43.940.1 

18.22  +.33 

27.3-0.7 

9.75  +  31 

50.x  -1.0 

38.91  +.31 

8.0-x.O 

29.7 

56.11     .71 

44.3    0.8 

18.54     .31 

26.9  — o.a 

10.05     .30 

49-3    0.7 

39-21     .30 

7.2     0.7 

Mar. 

X0.7 

56.80     .6s 

45-5    1.4 

18.84     .89 

26.9  +0.3 

10.34    .a8 

48.8  —0.3 

39.50     .88 

6.6  —0.3 

20.6 

57.42     .57 

47.2    8.0 

19. 1 1      .86 

27.5    0.8 

XO.60    .85 

48.7  +0.1 

39-77    .a6 

6.5    0.0 

3a6 

57-95    -47 

49.4     S.4 

19.36     .83 

28.5    1.8 

XO.85     .83 

48.9    0.4 

40.02     .83 

6.6  +0.3 

Apr. 

9.6 

58.36  4-.S6 

52.0  +3.8 

19.57  +.«> 

29.9  +1.6 

IX.06+.8O 

49.5  +0.7 

40.24  +.81 

7.x +a6 

19.6 

58.67     .Al 

54.9   3.0 

19.75     •»7 

31.7     »-9 

11.25     .>S 

50.3    0.9 

40.43      .18 

7,8    0.8 

29.5 

58.85  4-.li 

58.x    3.a 

19.90     .13 

33.6     2.1 

11.41     .15 

51.3    1.1 

40.60    .13 

8.8    1.0 

May 

9.5 

58.91     .00 

61.3     3.8 

20.01     .lO 

35-8    8.8 

11.55     ." 

52.5    x.a 

40.74      .18 

9.8      X.I 

19.5 

58.85  -.11 

64.4    3.1 

20.09    .06 

38.1     2.2 

XI.65     .09 

53-8    1.3 

40.85    .to 

XX.O     1.8 

29.5 

58.67  -.t3 

67.5 -H.9 

20.13 +.03 

40.3  +2.2 

XX.72+.06 

55.1  +».3 

40.93  -t-.t^ 

X2.3+1.3 

June 

8.4 

58.39     .33 

70.3     8.6 

20.14  -.01 

42.4    2.1 

1 1.77 +.03 

56.5    «.3 

40.99  +.04 

X3.6      X.8 

18.4 

58.OX     .43 

72.7    8.3 

20.12    .04 

44.5    1.9 

11.78     .00 

57.8    1.3 

4X.00    .00 

X4.8      1.8 

28.4 

57.53     .5a 

74.9    1.9 

20.06    .07 

46.3    1.7 

X  1.76 —.03 

59.0    1.8 

40.99  -.03 

X5.9     X.I 

July 

8.3 

56.99     .38 

76.5     1.4 

19.98      .10 

47.9    1.4 

XX.71     .06 

60.x    1.0 

40.95    .06 

X7.0     I.O 

18.3 

56.38  -.63 

77.7  -Hx.9 

19.86— .13 

49.2  +1.1 

11.63— .09 

6X.0+0.8 

40.88  —.09 

X7.9  +«.9 

28.3 

55.72     •87 

78.4  -H>.4 

19.72  .15 

50.2    0.8 

11.53     ." 

61.8    0.7 

40.78    .11 

18.7    0.7 

Aug. 

7-3 

55-03     .70 

78.6  — ai 

19.56    .17 

1 

50.8    0.3 

XI.4X     .13 

62.4    0.3 

40.66    .13 

X9.4    0.5 

17.2 

54-33     .71 

78.3    0.6 

19. 39    .z8 

51. 1  +0.1 

11.27     .14 

62.9    0.3 

40.52   .14 

X9.8    0.4 

27.2 

53.62     .70 

77.4    ».« 

X9.21     .18 

51.1  -0.2 

XX. X2     .15 

63.x  +0.1 

40.37  .15 

20.x  +0.8 

Sept. 

6.2 

52.93  -.67 

76.0  -1.6 

19.02  -.18 

50.7  -0.6 

XO.97  -.13 

63.2  — ai 

40.22  —.13 

20.2    0.0 

16.2 

52.28      .68 

74.1      8.1 

18.85    *i6 

49.9     I.O 

10.83     .14 

63.0    0.3 

40.08    .14 

20.x  -0.8 

26.1 

51.68     .36 

71.8     8.3 

18.70    .14 

48.7   1.3 

10.70      .12 

62.6    0.3 

39.95  ." 

19.7    0.5 

Oct. 

6.1 

51.  t6     .48 

69.1    8.9 

18.56    .11 

47.2   1.7 

10.59      .09 

61.9    0.8 

3983  .09 

19. 1     0.7 

16. 1 

50.72     .38 

66.0    3.8 

18.47    .07 

45-4    «•«> 

XO.52    .03 

6x.o    1.0 

39.76    .06 

X8.4    0.9 

26.0 

50.39  -.a7 

62.6  —3.5 

18.42  —.03 

43.2  -a.3 

XO.48  —.01 

59.8  -1.3 

39.72  -.08 

17.3 -«.« 

Nov. 

5.0 

50.17     .15 

58.9     3-7 

18.41  +.01 

40.7    2.6 

10.49  +.03 

58.4    1.5 

39.72  +.03 

16. 1     X.4 

15.0 

50.09  — .oa 

55-2    3.8 

18.46    .07 

38.1    2.8 

XO.55     .oH 

56.8    1.7 

39.77     .06 

X4.6     X.6 

25.0 

50.14  +.ia 

51.3    3.8 

18.56     .13 

35-2    a.9 

10.65     .13 

55.0    1.9 

39-88    .13 

X2.9     1.8 

Dec. 

4-9 

50.32     .as 

47.5    3.7 

18.7X     .t8 

32.2    3.0 

10.81     .17 

53.0    8.1 

40.03    .17 

xi.o    1.9 

14.9 

50.64  +.38 

43.9  -3.5 

18.92  +.88 

29.2  -2.9 

XX. OX  +.82 

50.9— a.  I 

40.22  +.88 

9.x  -«.o 

24.9 
34-9 

51.08     .30 

40.6    3.8 

19.16      .96 

26.3    2.8 

XI.25     .86 

48.7      8.8 

40.46     .85 

7.0      8.x 

51.63  +.59 

37.6  -2.8 

19.44  +.30 

23.5  -«.7 

11.52 +.28 

46.6   -2. 1 

40.73  +.28 

4.9  -  2.0 
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Mean 
Solar 
Date. 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


0.9 
10.9 

20.8 

30.8 

9.8 

19.7 
29.7 

10.7 
20.7 
30.6 

9.6 
19.6 
29.6 

9.5 
19.5 

29.5 

8.4 
18.4 
28.4 

8.4 

X8.3 
28.3 

7-3 

17-3 
27.2 

6.2 
16.2 
26.1 

6.1 
16. 1 


26.1 

i  Nov.      5'0 
15.0 

25.0 
Dec.      50 

14.9 
24.9 
34-9 


C  Ursae  Minoris. 


Right 
Ascension. 


h     m 

IS  47 


42.68+  .67 
43.44    .83 

44.34  -95 
45-34  »-03 
46.41    1.08 

47.50+1.09 
48.59  1.06 
49.62  .99 
50.56     .89 

51-39     -75 

52.07+  .60 
52.58  .43 
52.92  .«5 
53.08+  .06 
53.05-  .» 


52.84- 

52.46 

51.92 

51.23 
50.42 


•30 
.46 
.61 

•75 
.87 


49.50-  .96 
48.50  1.04 
47.43  1.09 
46.32    1.12 

45.20    I.X2 

44.09—1.09 
43.02  X.04 
42.02       .96 

41.10  .86 
40.30     .73 

39-65-  -58 
39.15      .40 

38.84  .22 
38.72-  .02 
38.80+   .18 

39.08+   .38 

39-56  .57 
40.21+  .72 


Declination 
North. 


+78     6 

I* 

29.6  —3. 1 

26.7  2.6 
24.4     2.1 

22.6  1.5 
21.4     0.8 

20.9  —0.1 

21. 1  +0.5 
22.0  1.2 
23.4  1.7 
25.4      2.3 

27.9  +2.6 

30.7  2.9 

33-8    3.x 

37-0    3.a 

40.2  3.3 

43-3+3.0 

46.3  2.8 

49.0  2.) 
51.3      2.1 

53-2    1.7 

54-7  +»-2 
55-7  0.7 
56.2  +0.2 
56.2  -0.3 

55.7  0.8 

54.6-1.3 
53.1  1.8 
51.0  2.2 
48.6    2.6 

45.8  3.0 

42.6  -3.3 
39-1     3.5 

35-5    3.7 

31.8  3.7 

28.0    3.7 

24.4  -3.5 

20.9  3.3 
17.8  —2.9 


t  Coronae  Boreal  is. 


6  Scorpii. 


Right 
Ascension. 


h      m 

15  53 

a 
16.34 +.27 
16.62    .30 

16.93  .32 

17.26  .33 
17-59     -33 

17.92  +.32 
18.25  '31 
18.55  .30 
18.84     *V 

19.10    .as 

19-33 +-M 
19.54     -'9 

19.71   .15 

19.84      .12 

19.94  '^ 

20.0X  +.0} 
20.04  +*0I 
20.03  —.02 
20.00  .06 
19.92      .09 

19.82  —.12 
19.68      .15 

19-53     '17 

19-35  -'S 
19.16    .19 

18.97  ~-'9 
18.79  'iB 
18.62  .16 
18.47  .13 
18.35     .10 

18.27  -.05 
18.24  -oo 
18.26 +.05 
18.34  .10 
18.46     .15 

18.64  +-^ 
18.87  .24 
19.13 +.aH 


Declination 
Narth. 


+  27    10 

n 

28.9  -2.8 
26.2      2.6 

23.8  2.2 

21.7  1.8 
20.1     X.3 

19.0  -0.8 
18.4  —0.3 
18.4  +0.2 

18.9  0.7 

19.8  x.x 

21.2 +X.5 

22.9  1.9 
24.9      2.1 

27.1  2.2 
29.4     2.3 

31-7  +«-3 

34.0  2.2 

36.2  2.1 

38.2  X.9 
39.9     X.6 

41.4 +1.3 
42.6  i.o 
43.4  0.7 
43.9+0.3 

44.1  — O.X 

43.8-0.4 
43-2    0.8 

42.2  X.2 

40.9    t.s 

39.2   1.9 

37.1  ~a.a 
34.8    2.5 

32.2  2.7 
29.4    2.9 

26. 4  3.0 

23.5-3.0 

20.5  2.9 

17.7     2.7 


Right 
Ascension. 


h     m 

15  54 


0.30  +,30 
0.61  .33 
0.95  .34 
1.30  -35 
1.65     .35 


Declination 
South. 


p^  Scorpii. 


Right 
AacensioiL 


—  22    19 
36.6  -0.8 

37.6      X.O 

38.6  i.x 

39.7  »•» 

40.8  I.x 


1.99 +.34  42.0— x.x 

2.33     -33  43-1     »«o 

2.64    .31  I  44.1     x.o 

2.95     .29 '  45.0    0.9 


3.23     .27 

3.48  +.24 
3.71  .22 
3.92      .19 

4.09  .x6 
4-23     -13 


45.8     0.8 

46.6  —0.7 
47.2     0.6 

47-7    0-5 
48. 1    0.4 

48.5    0.3 


4.34 +.09!    48.7 -o.a 
4.42    .06      49.0    o.a 


4.46  +.oa 


49. 1      O.X 


4.47  —.01  ,      49.2  -CI 

4.44    .05      49.3    ao 


4.37 -.08 

4.28      .XI 

4.16  .13 
4.02  .15 
3.87     .x6 

3.71  -.16 

3-55  -15 
3-42  .13 
3.30    .10 

3.22    .06 

3.18  -.01 

3-I9+-0* 
325    .09 
3-37    -ul 
3-54    •»9' 

3.76  +.24 
4.02  .28 
4-31  +-3I 


49.2  +O.X 

49.1  o.a 
48.9    o.a 

48.6  0.3 

48.3  0.4 

47-9  -K».4 

47-4  0-5 
46.9    0.3 

46.4  0.5 
45-9    0-4 

45-5  ■H>.3 

45.2  0.2 
45.0+0.1 
45.0-0.1 

45-3    o-S 

45.7  -0.5 

46.3  0.7 
47.2  -  0.9 


n      in 

15  59 

8 
22.67  +.39 
22.97     '3' 
23.30     .33 

23.64  .34 

23-99     -34 

24.32  +.33 

24.65  .33 
24.97  .31 
25.27     .39 

25-55    'V 

25.80  +.34 
26.03  .33 
26.24  .19 
26.41  .16 
26.55     '^5 

26.67 +.X0 

26.75     '06 

26.79  +.03 

26.81  —.01 

26.78    .04 

26.72  —.07 
26.63  .10 
26.52  .12 
26.38     .14 

26.23   .15 

26.08  -.t6 
25.92  .15 
25.78     .13 

25.66  .10 
25.58     .06 

25-54  -•« 
25.54 +.03 

25.60  .08 
25.71  .13 
25.86     .x8 

26.07  +.23 

26.33  .27 

26.61  +.30 


Declination 
S0uih. 


-19  31 


20.0  —0.9 
21.0  x.o 


22.x 
23.2 
24.4 


X.X 
X.I 
I.X 


25.5 -I.I 

26.5  x.o 

27.5  0.9 

28.3  0.8 

29.0  0.6 

29.6  —as 
30.0  0.4 

30.4  0.3 
30.6  O.S 

30.8   O.X 

30.9— ax 
30.9  ao 
30.9  ao 
30.9 +a  I  I 
30.8  ax  I 


30.6  +a3 
30.4  a 2 
30.2  a3 
29.9  a  3 
29.6  a4 

29.2  +a4 
28.8  a4 
28.4  a4 
28.0  a4 
27.6  0.3 

27.4  +a3 
27.2  +ax 

27.2  — ai 
27.4  as 

27.8  as 

28.3  -a6 
29.  Z  a8 

29.9  -a9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Groombridge  2320. 

dOphiuchi. 

rHerculis. 

9  Draconts. 

Mean 
Solar 
Date. 

1 

1 

Right 
Aiceniion. 

Declination 
North, 

RiRht 
ABcension. 

;  Declination 
S»utk. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North, 

h     m 

x6    5 

+68    4 

h      ID 

16    8 

0 

-  3  25 

h     m 

16  16 

0         » 

+46  33 

h      m 
16   22 

0        * 
+61    44 

Jan. 

0.9 

59-82  +.39 

42-5  -3-S 

53.07  +.a6 

If 
44.2  -X.7 

8 

35.80  +.a7 

m 
21.1  -3.3 

• 
33.24  +.31 

39.2   -3.4 

10.9 

60.26    .48 

39-4    «:9 

53-34    -as 

45.9     1.7 

36.09    .31 

18.0     8.9 

33-59    .38 

35-9    S-o 

20.8 

60.78    .55 

36.7    a4 

53.64    .31 

47.5     1.6 

36.42     .35 

15.2     1.5 

34.00    .44 

33.1    1.6 

30.8 

61.36    .60 

34.6    1.8 

5396    .32 

49-1     X.4 

36.78     .37 

12.9      1.0 

34-47    -48 

30.8    8.0 

Feb. 

9.8 

61.98    .63 

33-1    !•« 

54.28    .3a 

50-4     »-3 

37-17     -39 

II.2      1.5 

34-96    .51 

29.0    1.4 

X9.8 

62.61  +.64 

32.3  -0.5 

54-59  ■••-31 

51.6— X.O 

37-56  +.39 

10.0  -^8 

35-48  +.5« 

27.9  -0.8 

29.7 

63.25    .63 

32.x +o.a 

54-91    .30 

52.5    0.8 

37-95    -38 

9.5 -0.8 

36.00    .51 

27.5  -O.I 

Mar. 

10.7 

63.87    .59 

32.6    0.8 

55.20    .S9 

53-1    0.5 

38.32    .36 

9.6+0.4 

36.51     .50 

27.7  +0.6 

20.7 

64.44     '54 

33-8    1.5 

55-49    'V 

53-5  --0.1 

38.67    .34 

X0.4     I.O 

37.00    .46 

28.6     X.l 

30.7 

64.96     .48 

1 

35.6    a.o 

55.75    -as 

53.6    0.0 

39.00    .31 

1 1.7     1.6 

37-44    •4« 

30.x     X.8 

Apr. 

9.6 

65.40  +.40  ' 

37-8  +».5 

55-99  +.«3 

53-5  +0.3 

39-30 +  «7 

13-5  •+«-o 

37-83  +.3« 

32.2  +1.3 

19.6 

65.76     .3a 

40.5    2.8 

56.21    .ai 

53.1    0.5 

39-55    •«3 

15.8    1.4 

38.16    .30 

34-7    «-7 

29.6 

66.04     ■'^ 

43-5    3-« 

56.40    .18 

52.5    0.6 

39.76    .x8 

18.4    1.7 

38.42    .13 

37-6    3.0  1 

May 

9-5 

66.21      .13 

1 

46.6    3.a 

56-57    -'S 

51.8    a8 

39.92    .14 

21.2     1.9 

38.62    .It 

40.7    3-a  1 

19.5 

66.29  +.03 

49-9    3.3 

56.71    .xa 

51.0    0.9 

40.04    .09 

24.2     3.0 

38.74    .08 

43-9    3.« 

29.5 

66.27  -.07 

53-2  +S.a 

56.82  +.09 

50.2  •fo.9 

40.XO+.04 

27.2  +3.0 

38.78  +.01 

47-1  +3-« 

June 

8.5 

66.16    .16 

56.3    3.0 

56.90    .06 

49-3    0-9 

40.12  '  .01 

30.2     1.9 

38.75  -.07 

50.3    3.1 

18.4 

65-95    -as 

59.2    a.8 

56.94  -♦■.03 

48.4    0.9 

40.09    .06 

33-0    «.7 

38.64    .14 

53-4    «-9 

1 

28.4 

65.66    .33 

61.8    3.4 

56.95    .00 

47.5    as 

40.01     .xo 

35-6    1.5 

38.47    .11 

56.1      8.7 

IJuly 

8.4 

65.30    .40 

64. 1      1.0 

56.93  -.04 

46.7    0.8 

39.88    .15 

37-9    «•» 

38-23    'V 

58.6   1.3 

18.4 

1 
64.86  *-.46 

65.9  4-1.6 

56.88  -.07 

46.0  +0.7 

39.72  -.19 

39.8  +1.8 

37-93  --sa 

6a7  +1.9 

t 

28.3 

64.37     .51 

67.3    I.I 

56.79    .10 

45.4    0.6 

39-51     -« 

41-4     1-3 

37-58    .37 

62.3    1.4 

Aug. 

7-3 

63.83     .55 

68.2    0.6 

56.68    .xa 

44.8    0.5 

39.28    .as 

42.5     0.9 

37-19    -41 

63.5    0.9 

1 

173 

63.26     .58  ' 

68.6 -to.! 

56.55    .14 

44-4    0-4 

39.02     .87 

43.2  +0.5 

36.76    .44 

64.2+0.4  ! 

1 
1 

27.2 

62.68     .59 

68.5-0.4 

56.41    -'S 

44.0    a3 

38.74    •* 

43.5    o-o 

36.32    .49 

64.4  -0.1 

* 

Sept. 

6.2 

62.08  -.59 

67.8  -0.9 

56.26 -.15 

43.8  +o.a 

38.45  -.a8 

43-2  -0-5 

35.86 -.45 

64.0-0.6 

16.2 

61.50     .56 

66.6    1.4 

56.  TO     .14 

43.7    0.0 

38.17     .17 

42.5     X.O 

35-4X    -44 

63.2     X.X    1 

26.2 

60.95     -53 

65.0    1.9 

55.96     .13 

43.7-0.1 

37-90    .16 

41-3    M 

34-98     .4* 

61.8     1.6 

1 

Oct. 

6.1 

60.45     .47 

62.8    a.4 

55.84     .11 

44.0    0.3 

37-66    .83 

39.6    1.9 

34-57    -38 

60.0    1.1    1 

1 

16. 1 

60.01     .40 

60.3    a.8 

55-75    -07 

44-3    0-5 

37-45    •»9 

37-5    «-3 

34-22    .33 

57-7    «-5  1 

1 

1 
1 

26.x 

59.64  -.3a 

57-3  -3.1 

55.70  -.03 

44.9-0.7 

37.28  -.14 

35.0  -1.7 

33.92  -.86 

1 
55.0-1.9  1 

Nov. 

51 

59.36    .n 

54.0    3-4 

55.69  +.01 

45.7    0.9 

37-17    -08 

32.1    3.0 

33-70     .»9 

51-9     3-«   ' 

1 

1 

15.0 

59.19    .la 

50.5    5.6 

55.72    .06 

46.6    I.I 

37.12 -.oa 

29.0    3.3 

33-55    •»<> 

48.5     3.5 

1 

25.0 

59. 1 3 -.01 

46.8    3.7 

55.81    .11 

47.8    i.a 

37.13 +.04 

25.6    3.4 

33.49  -.ox 

44-9    3.7 

,  Dec. 

5.0 

59.18 +.11 

430    3.8 

55.95    .16 

49.1     x.4 

37.21     .11 

22.1    3.5 

33-53  +.08 

41.2    3.7 

14.9 

59-35  +•« 

39-3  -3.7 

56.13 +.ao 

50.6  —1.5 

37.36 +.17 

18.6-3.5 

3365  +.17 

37-5  -3-7 

24.9 

59.62    .33 

35-7    3.5 

56.35    -«4 

52.1     1.6 

37.56     .83 

15-1    3.4 

33.87     .86 

33-8    3.5 

1 

34? 

60.00  +.42 

324  -3-2 

56.61  +.87 

53.8  -1.6 

37.82  +.88 

11.8  -  3.2 

34-17 -♦"-33 

30.4  -3.3 
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Mcnn 
Solar 
Date. 


Jan. 


Feb. 


Apr. 


May 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


0.9 
10.9 
20.9 
30.8 

9.8 


T9.8 
29.8 
I  Mar.  10.7 
20.7 
30.7 


9.6 
19.6 
29.6 

9.6 

19.5 


29.5 

June     8.5 

18.4 

28.4 

July      8.4 


18.4 
28.3 

7-3 

17-3 
27.3 

6.2 
x6.2 
26.2 

6.x 
x6.i 

26.1 

5» 
X5.0 

25.0 

5.0 

14.9 
24.9 

34-9 


a  Scorpii. 
(An/ares.) 


RiRht 
Ascension. 


h      m 
16    23 


0.96  +.28 
1.27  .31 
Z.60     .34 

I«94  '35 
2.30     .36 

2.65  +.35 
3.00     .34 

3-34  -33 
3.67    .3a 

3.97    -30 

4.26  +.38 
4.52  .35 
4.76  .n 
4.97  .19 
5.14    .16 

5.29 +.13 

5-39    -09 

5-47  -05 
5.50  +.oa 

5.49  -.oa 

5.44  —,06 
5- 36  .09 
5.25  .la 
5.  XI  .15 
4.95    .16 


4-79 
4.62 

4.46 

4-32 
4.21 


•17 
.16 

•  15 
.la 
.08 


4.15 -.04 
4.13  +.01 
4.X6  .06 
4.25  .11 
4.40    .17 

4.59  +.aa 
4*04     •ad 


Declination 
South. 


—26    12 

8.6  —0.5 
9.1  0.6 
9.8    0.8 

10.6  0.9 
ZI.4    0.9 

12.3-0.9 

1 3. 1  0.9 

14.0  0.9 
14.8  0.8 
15.5    0.8 

16.2  —0.7 

16.8  0.6 
17.4    0.6 

17.9  0.5 

18.4  0.5 

18.8  -0.5 

19.2  0.4 

19.5  0.4 
19.8     a3 

20.1  0.3 

20.2  — o.a 

20. 3  — o.  I 

20.3  0.0 
20.3  +0.1 
20.1    0.2 

19.7  +0.3 
19.3    0.4 

18.8  0.5 
18.3  0.5 
17-7    05 

17.  X  +0.5 

16.6  0.4 
16.2  0.3 
X5.9  +0.2 

15.7  0.0 

15.8  — o.a 
16.0    0.4 


P  Herculis. 


Right 
Ascension. 


n     m 
16   25 

44.18  -|-.a4 
44.44  .37 
44.72  .39 
45.02     .31 

45-34    -sa 

45.66  +.33 
45.98  .31 
46.29  .30 
46.58  .38 
46.86     .36 

47.11  +.34 

47.34  .31 

47.54  .18 

47.70  .15 

47.84  .13 

47.94  +-09 
48.01     .03 

48.05  +*oi 

48.04  —.03 

48.00    .06 

47-93  --09 
47.82     .la 

47.68     .IS 

47-53  -17 
47.35     .x8 

47.17  -.18 
46.98  .18 
46.8  X  .17 
46.65  .14 
46.52      .XX 


Declination 
North. 


+  21    42 

44.8  -3.7 

42.1  a.) 

39.8      8.3 

37-7    1-9 
36.0    1.5 

34.8  — i.o 
34.0  -0.3 

33-7    0-0 

33.9  +0.4 

34.6  0.9 

35-7  +»-3 

37' I    «•« 
38.9    X.9 

40.9    3.1 

43.0  3.3 

45.2  +3.3 

47.4  3.3 

49.6      3.x 
51.6      1.9 

53-4    «-7 
55.0 +X.5 

56.3      X.3 

57-4    0-9 

58.1  0.6 

58.5  +o.a 

58.6-0.1 

58.3  0.4 

57-7    0-8 

56.7  I.I 

55-4    '-5 


A  Draconis. 


Right 
Ascension. 


5.12  +.30  '     16.4     0.5 


46.42  —.07  I  53.8  -1.8 

46.37    -.03  5X.8    a. I 

46.36  +.oa  I  49.6    3.3 

46.4X     .07  j  47.2    3.5 

46.5  X       .43  44.6      3.6 


46.65  +.17 
46.85  .31 
47.08  +.25  I 


4X.9-3.7 

39-1     a-7 
36.5-3.6 


h      m 
16   28 


'45 
53 


8.70  +.35 
9.XO 
9.60 
;o.x6  .39 
0.78    .63 

1.43  +.65 
2.09  .6s 
2.74     .63 

3-35  -59 
3-92    .53 

4.41  -f.46 

4-83  -37 
5.16     .38 

5.40  .x8 
5-53  +-o8 

5.56  —.03 

5.49  .13 
5-32      .33 

5-05     'SI 

4.71  .39 

4.28  -.46 

3-79    .5a 

324  -57 
2.65     .60 

2.03     .68 


1.40 
0.77 
0.X7 
9.60 
9.09 


-.63 
.63 

.58 
•54 
•47 


Declination 
North. 


+68  59 


15-3  -3-4 

12.0  3.0 

9.2  3.6 
6.9  3.0 
5.1     1.4 

4.0  -0.8 

3-6-0.1 
3.8-K».6 
4.7    1.3 

6.3  X.8 

8.4  +8.3 
10.9  3.7 
I3'8  3.0 
16.9  3.8 
20.2    3.3 

23.5+3-3 
26.7    3.1 

29.7  3.9 

32.6  8.7 

35.1  «-3 

37.2  +X.9 

38.8  X.5 
40.1  1.0 
40.8  +0.5 
4Z.o-<».x 

40.7  -0.6 

39.8  x.x 
38.5    1.6 

36.6      8.1 

34-3    «-5 


COphiuchi. 


Right 
Ascension. 


8.66— .391     31.6— 8«9 


8.31     .30 
8.07     .19 

7-93  --07 


28.5  3.a 
25.1  3.5 
21.5    3.7 


7.92  +.05       17.8    3.7 


8.03+.x6j     14. X -3.7 
8.25    .38  ;     Z0.4    3.5 

8.59  4-. 38  7.0  -3.3 


h     m 
16  31 


25.17  +-«5 
25.44     'SS 

25-74  -30 
26.05  -31 
26.37     .38 

26.69  ■^■•32 

27.01  .31 
27.32    .30 

27.62  .89 
27.90     .37 

28.16  •f.3S 

28.40     .33 

28.62  .31 
28.82       .18 

28.99     'IS 

29.12  +.13 
29.23       .09 

29.29     .OS 

29.33  •f.03 

29.33  -.oa 

29.29  —.05 
29.22  .09 
29.12  .11 
28.99  •13 
28.85     .15 

28.70  -.IS 
28.54  -IS 
28.39     .14 

28.26       .13 

28.15    .09 

28.08  —.OS 
28.05  .00 
28.07  +.04 
28.  X4  .09 
28.26    .14 

28.43  -I-.I9 

28.64  .33 
28.89  +.36 


Declination 
South. 


— 10    21 

m 
30.8  —1.8 

32.0     X.3 

33-3  ».3 
34-5  «.a 
35-7    «•» 

36.7  -0.9 
37-5  0.7 
38.2  as 
38.6    0.4 

38.9 -O.X 


38.9  +0.1 
38.8  0.8 
38.5  0.3 
38.1    0.4 

37-6    0-5 

37.0  +0.5 
36.5  0.6 
35-9  0.6 
35.3  0.6 
34.8    0.5 

34^3 +0.5 
33-8  0.4 
33-4    0.4 

33.1  0.3 
32.8    0.3 

32.5  +0.8 
32.3  0.8 
32.2 -H>.i 
32.  X    0.0 

32.2  —0.1 


32.4 

32.7 
33-2 
33.8 

34-7 


0-4 
0.6 
0.7 
0.9 


35.7  -«-o 

36.8  X.I 

37-9  -x-3 
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a  Trianguli 

Austral  is. 

tf  Herculis. 

K  Ophiuchi. 

t  Ursae  Minoris. 

Mean 

Solar 
Date. 

Right 
Ascensioa 

Declination 
StnUA, 

Right 
Ascenaion. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h     m 

0        • 

h      m 

0 

h     m 

e          1 

h     m 

e          r 

16  37 

—68  50 

16    39 

+39    6 

16   52 

+  9  31 

16  56 

+82  11 

Jan.       ©•9 

• 
36.41  +.57 

I* 
9.8  +1.8 

• 
18.72  +.33 

m 

56.2  -3.3 

• 
43-94  "»-•« 

61.2 -2.1 

i 
28.79+  .53 

72.1  -3.4 

10.9 

37.03    .65 

8.2   1.4 

18.97     .37 

53-1    3.9 

44.18    .33 

59.1      3.1 

29.45     .80 

68.9     3.t 

20.9 

37-71    -Ta 

6.9     I.O 

19.26     .31 

50,3     3.6 

44.44    .27 

57-1    1-9 

30.39    X.06 

66.0     3.7 

30.8 

38.46    .76 

6.1    0.6 

19-59    -33 

47.9      3.1 

44.72    .29 

55.3     1-7 

31-57   «-a7 

63.5     2.2 

Feb.      9-8 

39-23    .79 

5.7  +o.a 

19-93    -35 

46.0     X.6 

45.02    .30 

53-8    1.4 

32.94   X.44 

61.6    X.6 

19-8 

40.03  +.80 

5-7  -o.« 

20.28  +.3S 

44.6— I.I 

45-33 +-31 

52.6  -x.o 

34.45+1.55 

60.2  -x.o 

29.8 

40.83    .79 

6.x    0.6 

20.64     .33 

43-9  "O- 5 

45.64    .30 

51.7  0.7 

36.03    X.59 

59.6  -0.3 

Mar.    X0.7 

41.62    .77 

6.9    1.0 

20.99     .34 

43.7+0.1 

45.94    .30 

51.2-0.3 

37-^3    «-58 

59.5+<».3 

20.7 

42.38    .74 

8.0    1.3 

21.32     .33 

44.1    0.7 

46.23    .29 

51.2 -H>.z 

39.19   1.51 

60.2    a9 

30.7 

43.10    .70 

9.5     Z.6 

21.64     .30 

45.1    1.3 

46.51    .27 

51-5    0-5 

40.65    X.38 

61.4    x.s 

Apr.      9»6 

43-77  +-65 

II. 3 -1.9 

21.92  +.37 

46.6  +Z.8 

46.78  +.25 

52.2  +0.8 

41.96+X.21 

63.2  +2.0 

19.6 

44-39    .58 

13-3    a-* 

22.18     .34 

48.6      3.3 

47.02    .23 

53-2    1.1 

43.07    X.00 

65.5    a-5 

29.6 

44.94    .51 

15.5    a.3 

22.41     .30 

51.0      3.5 

47.24     .21 

54-4    »-4 

43-96     .75 

68.2    2.8 

May     9*6 

45-42    .43 

17-9    a-5 

22.59     .16 

53-6    ^'7 

47.44     .18 

55.9    1.6 

44-58     .49 

71.2    3.1 

19.5 

45-8i    .34 

20.5    a.6 

22.74     *'' 

56.3    3.8 

47.61     .15 

57.5    »-7 

44.94+  .2X 

74.3    3.a 

29.5 

46.11+.  as 

23.0  -a.6 

22.84  +.08 

59.2+2.9 

47.75  +.« 

59.3 +»-7 

45.01-  .07 

77.6  +3.2 

June      8.5 

46.32    .16 

25.6    a.6 

22.90  +.04 

62.  Z     9.8 

47.85     .09 

61.0     X.7 

44-80     .35 

80.8    3.a 

18.5 

46.42  +.06 

28.2    a.s 

22.91  —.01 

64.9    2.7 

47.92     .05 

62.7     1.6 

44-31     .62 

83.9    S.O 

28.4 

46.43  -04 

30.6    a.3 

22.89    .OS 

67.5      3.S 

47.96  +.oa 

64.3     1.5 

43.57     .87 

86.8    2.8 

July      8.4 

46.34    .14 

32.8    3.1 

22.81     .09 

69.8      t.3 

47.95  -.03 

65.8     1.4 

42.58- X.  10 

89.5    3.S 

18.4 

46.15 -.33 

34.8  -1.8 

22.70 -.13 

71.9  +1.9 

47.92  -.06 

67.1+1.3 

41.38—1.30 

91.8 +2.X 

28.3 

45.87     .3a 

36.4    1.5 

22.55     .17 

73.6      1.3 

47.84    .09 

68.3     t.i 

39.98  X.47 

93.7    »-7 

Aug.     7-3 

45.52     .39 

37-7    «•» 

22.36      .30 

75.0      1.1 

47.74      .13 

69.3    0.9 

38.43  I.6I 

95.2     1.2 

173 

45.10    .44 

38.6    0.7 

22.15      .33 

76.0     0.7 

47.61      .14 

70.0    0.6 

36.76  1.73 

96.2    0.8 

27.3 

44.63     .48 

39.0  -o.a 

21.92      .34 

76.5 -H).3 

47.46    .x6 

70-5    0-4 

34-99  «-79 

96.740.3 

Sept.     6.2 

44-15 --49 

38.9  +0.3 

21.67 -.35 

76.6— ai 

47.29  -.17 

70.8  +0.8 

33.18-x.83 

96.7-0.2 

16.2 

43.66    .48 

38.4    0.8 

21.42      .34 

76.2    0.6 

47.13     .»7 

70.8  -0.1 

31.36  X.81 

96.2    0.6 

26.2 

43-19    .44 

37-4    «•« 

21.19      .33 

75.4    »•» 

46.96     .16 

70.6    Ob4 

29.57    «-75 

95.3    «•• 

Oct.      6.2 

42.77    .39 

36.0    1.6 

20.97      .31 

74.1    1.5 

46.81     .14 

70.1    0.6 

27.85    X.66 

93.8    x.7 

16. 1 

42*42     -31 

34-1    S.0 

20.77      .17 

72.4    1.9 

46.68     .11 

69.4  0.9 

26.25    X.52 

91.9    «.« 

26.1 

42.16 -.21 

32.0  +3.3 

20.62  —.13 

70-3 -«.3 

46.58  -.08 

68.4-1.1 

24.80-x.34 

89.5 -«.6 

Nov.      5«i 

42.00  -.09 

29.6    8.5 

20.51      .08 

67.8    3.6 

46.52  -.04 

67.1     X.4 

23.56   «-«3 

86.7    2.9 

Z5.0 

41.97  +-03 

27.0    2.6 

20.45  —.03 

65.0    a.9 

46.50 +.01 

65.6     x.6 

22.55     .87 

83.7     3.« 

25.0 

42.06    .16 

24.4    a.6 

20.45  +.03 

61.9    3.1 

46.53     .06 

63.9     X.8 

21.81     .60 

80.3     3.4 

Dec.      $'0 

42.28    .28 

21.8    3.3 

20.51      .09 

58.7    S.3 

46.61     .11 

62.0     2.0       21.36-  .30 

769    3.5 

15.0 

42.62  +*40 

19.4  +3.3 

20.63  +.13 

55-4  -3-S 

46.74 +.15 

59.9-2.1        21.22+  .03 

73.3  -3.5 

24.9 

43.08     .50 

17.3    a.o 

20.80      .30 

52.1     3.3 

46.92     .19 

57.8     2.1 1     21.40     .33 

69.8     3-4 

34-9 

*   — 

43.63  +.60 

,     15-4 +»-7 

21.03 +.35 

48.9-3.1 

47.13 +•« 

55.7  -«.i 

1    21.88+  .63 

66.4  —3.3 

J 
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Mean 

Solar 
Date. 


Jan. 


Feb. 


Mar. 


Apr. 


May 


Jnne 


July 


Ang. 


Sept. 


Oct 


0.9 
10.9 
20.9 

309 
9.8 

19.8 
29.8 
10.8 
20.7 
30.7 

9.7 
19.6 

29.6 

9.6 

19.6 

29.5 

8.5 
18.5 
28.4 

8.4 

18.4 
28.4 

7-3 
173 
27.3 

6.3 
16.2 
26.2 

6.2 
x6.i 


</HercuUs. 


26.1 

Nov.  5-1 
15.1 
25.0 

Dec.     50 

15.0 
25.0 

34-9 


RiRht 
Ascension. 


h      m 

x6  57 


44.89  +.ai 
45.12  .as 
45.39     .38 

45*69  'S^ 
46.01     .32 

46.34  4-.  33 
46.68  .33 
47.01      .33 

47-33  -39 
47.64     .30 

47.93  +-a8 

48.20  .33 

48.43  .» 
48.63    .19 

48.80     .15 

48.93  +.11 

49.01  .07 
49.06  +.03 

49.06  —.03 

49.02  .0 

48.94  —.10 

48.82  .14 
48.67  .17 
48.48  .30 
48.28  .31 

48.05  —.33 

47.83  .33 
47.60  .33 
47.39      .30 

47.21  .17 

47.06  —.13 

46.95  .09 
46.88  -  .04 
46.88  +.02 
46.92       .07 

47.02  +.13 
47.18  .18 
47.38  +.33 


Declination 
North, 


+33  42 

53-6 -3.x 

50.7  3.9 
47.9    3.6 

45-5  «•« 
43-5    W 

42.1  — X.3 

41.2  a6 

40.8  ^0.1 
41.0+0.3 

41.8  i.o 

43-1 +«-5 

44.9  X.9 

47.0  3.3 

49.5  «-5 

52. 1  3.7 

54.8  +3.7 

57.6  3.7 

60.3  3.6 

62.9  3.3 

65.2  3.3 

67.4  4-3.0 

69.2    X.7 

70.7  1.3 

71.8  0.9 

72.5  0-5 

72.8  +0.1 
72.7  -0.3 
72.  z    0.8 

71. Z      1.3 

69.7     X.6 

67.9  —1.0 

65.7   3.3 

63.2     8.6 
60.5     3.8 

57-5    S.0 

54-4  -3.1 
5x3    M 

48.2  —3.0 


ai  Herculis. 


Right 
Ascension. 


h 
17 


m 

9 


53.44  -f  .30 
53.66     .33 

5391     -afi 
54.18    .38 

54.47  .30 

54-77  +-30 
55.08    .31 

55-39    .30 

55-69    .89 
55.98    .38 

56.25  +.37 

56.51  .35 
56.74    .33 

56.95      .30 

57-13    -I? 

57.28  +.13 
57.40    .10 

57.48  .06 

57.53  +-03 
57-53 -.oi 

57.50 -.05 

57.43    •<« 
57-33    ■«« 

57.20  .14 

57-05    . 

56.88  -.17 
56.70    .18 

56.52  .17 
56.36    .16 

56.21  .IS 

56.09  —.10 
56.01    .06 

55.98  -.01 

55.99  +.03 

56.05     .oB 

56.15 -I-.IS 
56.31     .17 

56.50 +.31 


Declination 
North, 


+  14    30 


20.4 
18. 1 


-3.3 

3.3 
15.9     8.x 

14.0  X.8 

12.3  X.5 

II.O— x.x 

10. 1  0.7 
9.6—0.3 
9.6  +0.3 

ZO.O     0.6 

10.8  +X.O 

12.0  x.3 
13.5     x.6 

15.2  x.8 

17. 1  x.9 

19.0  +8.0 

21. 1  3.0 
23.1  3.0 
25.0  X.9 
26.8  X.7 

28.4  +X.5 

29.8  x.3 
31.0  x.x 

31.9  0.8 
3a.  0.5 

32.9  +0.8 
33.0-0.1 
32.8    0.4 

32-3    0.7 

31.5  ». 

30.4  -x.s 
29.0     x.s 

27.3  x.8 

25.4  8.0 
23.3    3.3 


^Ophiuchi. 


Right 
Ascension. 


21.0 
18.7 
16.4 


-«.3 

8.3 

-^.3 


h      m 
17    20 


0.19 +.33 
0.44  .37 
0.73    .30 

1.03  .33 
1.36    .33 

1.70 +-34 

2.04  .34 

a.38  .34 
2.71     .33 

3.04    'Sa 

3.35 +.31 
3.65  '^ 
3.93    -V 

4.18    .84 

4.41      .3X 

4.61  +.x8 
4-77    -'5 

4.90  .XI 

4-99    .06 

5.03  +.08 

5.03  -.03 
4.99      .06 

4.91  .XO 
4.80    •X3 

4.65   .13 

4.49 -.X7 
4.32     .X7 

4.15  .»7 
398     .15 

3.84      .13 

3.73  -.09 

3.67  -.05 

3.64      .00 

3.67  +.06 

3.75  •" 

3.89 +.x6 
4.07  .30 
4. 30 +.34 


Declination 
SotUh, 


-24      4 


52.9 

53-1 
53-5 
53.9 
54-3 


0.3 
0.4 
0.4 
0.4 


54.8  -0.4 

55.2  0.4 
55.6    0.3 

55-9  0.3 
56.1    0.8 

56.3-0.8 

56.4      O.X 

56.5  0.x 

56.6  0.1 

56.7  O.X 

56.7  — O.X 

56.8  0.1 

56.9      O.X 

57.0  O.X 

57.1  0.x 

57.3 -O.X 

57.4  0.x 

57.5-0.1 

57-5    0.0 

57.5  0.0 

57.5  •H).x 
57-3    0.3 

57.1  0.3 
56.8  0.3 
56.5    0.3 

56.2  +0.3 
55.8  0.3 
55-5  0.3 
55-2    0.3 

55.1  +O.X 

55.0  0.0 

55.1  ~o.i 

55.3  -o.a 


/JDraconis. 


Right 
AscensioiL 


h      m 
17   28 


3-»7+-i7 

3.37  'M 
3.64     .89 

3.96  .34 
4- 32     .37 

4.71  +.40 

5.12  .4X 

5-53  .41 
5-95  .4» 
6.35     -39 

6.73  +.36 

7.07  .33 

7.38  .a9 

7-65  .«4 
7.86    .X9 

8.03  +.X3 

8.13  .07 
8.17 +.0X 
8.16— .05 

8.08  .XO 

7.95  -.16 

7.76      .8X 

7-53  .a« 
7.25  .«9 
6.94    .sa 


6.61 
6.26 
5.91 

5-57 
5.26 


•34 
•33 

•34 
.33 
.30 


4.98  —.36 

4-74  •«« 
4-57  .»5 
4.45    .08 

4.41  -.01 

4.44  +.06 

4.53  •»3 
4.70 +.X9 


Declination 
North, 


+52    22 

27.6  -3.5 

24.1  3.3 
21.0      3.0 

18.2  3.6 
15.8      8.x 

Z4.0  —X.S 

12.8  0.9 
12.3—0.3 
12.4+0.4 
13.2      X.O 

14.6  +1.6 

16.5  8.X 

18.9  8.6 
2Z.6     8.9 

24.6  S.I 

27.9 +3-3 
3I-I  ^S 
34-4  S.a 
37-6    S.I 

40.5  8.8 

43.2  +8.5 

45.6  t.8 

47.6  1.8 

49.2   1.4 

50-4    0-9  I 

51.0  +0.4 

51. 1  -O.X 

50.8  0.6 

49.9  X.I 
48.5    x.6 

46.7  -8.1 

44-4  «-5 
41.7     8.9 

38-7    ^a 

35.4    3.4 

31.9-3.5 
28.3  3.5 
24.9  -3^ 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.      i»o 

X0.9 

20.9 

.30.9 

Feb.     9-8 

19.8 

29.8 

Mar.   10.8 

20.7 

30.7 


Apr. 


May 


Jane 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


9-7 
19.7 

29.6 

9.6 

19.6 

29.6 

8.5 

18.5 

28.5 

8.4 

18.4 
28.4 

7-4 
173 
273 

6.3 
16.2 
26.2 

6.2 
16.2 

26.1 

5-1 
15.1 

25.1 

5.0 

15.0 
25.0 

350 


a  Ophiucbi. 


Right 
Ascension. 


h      oi 
17   30 


5.49  +.18 

5.69      .82 

5-92    .as 

6.18  .S7 
6.47    .99 

6.76  +.30 
7.06    .90 

7-37  -30 
7.67    .30 

7.96     .99 

8.24  +.s8 
8.51  .96 
8.76  .34 
8.98     .SI 

9.19  .18 

9.36 +.15 
9.49  .IS 
9.60  .08 
9*66  .03 
9.69  +.01 

9.67  —.03 
9.62  .07 
9.53  .10 
9.42  .13 
9.27    .15 


9. 1 1 

8.93 
8.75 

8.59 

8.43 


-.17 

.18 

.17 
.16 

.14 


8.31  -.11 
8.21  .07 
8.16  —.03 

8. 16  +.02 
8.20    .07 

8.29 +.11 
8.43  .15 
8.60  +.19 


Declination 
North. 


+  12    37 


57.8 
55.6 

53-5 
51.6 
50.0 


9.1 

9.0 

1.8 
1.5 


48.7— I.I 
47.8     0.7 

47-3  -0-3 
47.2 -fo.  I 

47-5    0-5 

48.3+0.9 

49.3  1.9 

50.7  1.5 

52.4  '-7 

54.2  1.9 

56.x  +9.0 
58.x  9.0 
60. 1     1.9 

62.0  1.8 

63.8  1.7 

65.4  +1.5 

66.9  1.3 

68.1  I.I 
69.1    0.9 

69.8  0.6 

70.3+0.3 

70.5  ao 
70.4  —0.2 

70.0  0.5 

69.3  0.8 

68.3-1.1 

67.1  1.4 

65.6  1.6 

63.9  1.8 
62.0    3.0 

59.9-2.1 

57.7  2.2 
55.5-2.2 


tfDraconis. 


Right 
Ascension. 


Declination 
North. 


h      m 

17  37 


30.14 +.17 
30.37  .98 
30.70  .38 
31.13   .47 

3i»65    -54 

32.22  +.S9 
32.84  .63 
33.48  .64 
34-12    .63 

34.75  •«! 
35-34 +-56 


35.87 
36.34 
36.73 
37-03 


•50 

•43 
•34 
►as 


37.24 +.15 

37.34  +.05 
37-34  --«5 
37-23    .»S 

37-03    -as 

I 

36.73  --34  , 

36.35  -49  1 
35.89     .49 

35-36     .55^ 
34.78     .60  ' 

I 
34.16 -.63 

33.52  .64 

32.87  .64' 

32.23  .62  ' 

31-63  .58  ' 

31.08  -.52 

3059  .44 
30.19     .35  I 

29.89     .2  J 

29.69     .14 


+68  47 

m 

67-7  -3.7 
64.2  3.4 
60.9  3.1 
58.0  9.7 
55.6      9.9 

53-7  -«-6 

52.4    0-9 

51.8  -0.3 

51.9-^0.4 

52.6  I.I 

54.0  +1.7 

56.0  9.2 
58.4  9.6 
61.2  3.0 
64.4    3.9 

67.7  +3.4 

71.1  3.4 
74-5  S.4 
77-8  3.9 

80.9  3.0 

83.8  +9.7 

86.4  9.4 

88.5  1.9 

90.2  i.s 
91.5  i.o 

92.3  40.S 
92.5    0.0 

92.3-0.5 
91.5  1. 1 
90.x     1.6 

88.3 -2.x 
86.0  2.5 
83.3  2.9 
80.3  3.2 
76.9      3.4 


I 

29.61 —.02  73-4 —3.6 

29.65  +.IO  I  69.8    3.6 

29.80  V.21  66.2  —3.6 


fi  Herculis. 


Right 
Ascension. 


h      m 

17  42 

s 
22.20 +.16 

22.38  .90 
22.60      .94 

22.86    .97 

23*14      '^ 

23.43  +-3« 
23.75  .31 
24.06  .39 
24.38  .31 
24.69    .30 

24.99  +.a9 
25.27  .a7 
25.54  -as 
25.77  -aa 
25.98    .19 

26.16 +.16 

26.30      .12 

26.40  .08 
26.45  +.04 
26.47  —.01 


26.44 
26.37 
26.26 

26.  XX 

2594 

25.74 

25-54 
25.32 

25.12 
24.93 


-.05 
.09 

.13 
.16 

.18 

-.90 
.21 
.91 
.90 

.x8 


24.76— .15 

24.63      .XI 

24.54     .07 

24.50  —.02 

24.51  +.03 

24.57  +-<* 
24.67  .13 
24.83 +.18 


Declination 
North. 


+27    46 


41.4  -9.9 

38.5  «-7 

35-9    a.s 

33-4  a-a 
3X.4    1.8 

29.7-1.4 

28.6  0.9 

28.0  —0.4 
27.9  +0.2 
28.3    0.7 

29.3  +1.9 

30.7  1.6 

32.5      2.0 

34-6  a.3 
37-0    a-S 

39.6  +9.6 

42.2  9.6 
44.9    9.6 

47-5  a.5 
49.9    9.3 

52.X-H.1 

54.1  1.9 

55-9  I.C 
57-3    i.a 

58.3  0.9 

59.0  +0.5 
59.3  +0.1 

59.2  --0  3 

58.7  0.7 

57.8  i.i 

56.5 -».5 
54.8     1.9 

52.8  9.2 
50.5      9.4 

47-9    a-6 

45.2  -  2.8 

42.3  2.8 
39-5  -a.8 


^  Draconis. 


Aight 
Ascension. 


h      m 

17  43 

9 
42.85  +.16 

43.08    .99 

43-43  -41 
43.90    .59 

44.48    .6t 

45.X3+.68 
45.83    .79 

46.57  .74 

47-32  .74 
48.05    .71 

48.74  +.66 

49-37  -SO 
49.92    .50 

50.38  .40 

50-73    -89 

50.97 +.18 
51.08  +.06 
51.07 -.06 
50.94  .19 
50.70    .30 

50.34  -.41 
49.88    .31 

49.32  .S9 
48.69     .67 

47-99    '79 

47.24  -.76 
46.47    .78 

45-69  -77 
44.92  .75 
44.18     .71 

43-51  --64 
42.90     .36 

42.39  -45 
41.99     .34 

41.72      .91 

41.58  -.07 
41.58 +.07 

41.72  +.91 


Declination 
North, 


+  72    II 


45-9  -3-6 
42-3    3.4 

39.0  3.1 

36.1  8.7 
33-6    9.9 

31.6  -X.7 

30.3  1.0 
29.6  —0,3 
29.6  +0.3 

30.2  1.0 

31.5+1.6 

33.4  «-» 

35-8  9.6 

38.5  2.9 

41.6  3.9 

44-9  +3.3 

48.3  3.4 
51-7  3.3 
550    3.9 

58. 1    3.0 

61.0+4.7 
63.6    9.4 

65.8  9.0 
67.6    1.6 

68.9  I.I 

69.8+0.6 

70.1  +0.1 
69.9  -as 

69.2  i.o 
68.0    t.3 


S.0 

9.4 


66.2 
64.0 
61.3  9.8 
58.3  3.a 
55.0    3.4 

51-5-3.6 
47-9  3.6 
44-3-3.5 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 

Solar 
Data. 


Jan. 


Feb. 


i.o 
zz.o 
20.9 

30-9 
9.9 


19.8 
29.8 

Mar.  X0.8 
20.8 
30.7 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


9-7 

19.7 
29.6 

9.6 

Z9.6 

29.6 

8.5 

18.5 

28.5 

8.4 

18.4 
28.4 

7-4 
17-3 
27.3 

6.3 
16.3 
26.2 

6.2 
16.2 


/Draconis. 


26.2 

Nov.  5-1 
15.1 
25.1 

Dec.      5-0 

15.0 
25.0 

35-« 


Right 
Aicension. 


h     m 

17  54 


9.54 +-»s 

9.71  .ao 

9.94  .a6 

10.22  .30 

10.55  .34 

10.91  +.38 
ZZ.30  .40 
ZI.7Z  .40 
Z2.ZZ  .40 
12.52    .40 

Z2.90+.38 

13.27  .35 

Z3.60  .31 

13.90  .97 
Z4.14  .aa 

Z4.34  +.17 

14.49      .XI 

14-57  +-05 
Z4.59  —.01 

14.56  .07 

14.46— .la 
14.31  .18 
14.11  .as 
13.86     .37 

13-57    •*> 

13-25 -'33 

12.92  .34 

12.57  -34 
12.24     .33 

11.91  .31 

11.62— .a; 

11.37  -iS 
II. 17     .17 

11.02       .XI 

10.95  -.04 

10.94  +.oa 
10.99  "^ 
II. 12  +.15 


Declination 
North. 


+  51    29 


517  -3.5 
48.2  3*3 
45.0  3.1 
42.0    8.7 

39.5  »-3 
37-5  -«-7 

36.  Z      Z.I 

35-3 -0-5 
35.1+0.3 

35.6  0.8 

36.8  +X.4 
38.4  1.9 
40.6     a.4 

43-3  a-8 
46.2    3.1 

49.4  -f3.a 

52-7    3.3 

56.0  3.3 

59-3    3.a 

62.4  3.0 

65.j+a.8 

67.9  a.5 
70.2    a.x 

72.1  1.7 
73-6    «•« 

« 

74.5+0.7 
75.0  +0.3 
75.0  -0.3 

74.5  0.8 

73-5    «.3 

72.0  —1.8 
70.0    a.  a 

67.6  a.6 
64.8    3.0 

61.7  3.a 

58- 3  -3-4 
54-9  3-5 
51-4 -3-5 


)^  SagittariL 


Right 
Ascension. 


h     m 

17  59 


6.60 +.ao 

6.83      .34 

7.09  .38 

7-39    .31 
7.70    .33 

8.04  +.34 

8.39     -35 
8.74     .35 

9.10  .35 

9-45    -35 

9.80  +.34 
10.13   .33 

10.45     '31 

10.76  .ag 
11.03    .96 

11.28 +.33 
11.49  .19 
11.67  .15 
11.80  .11 
11.88    .06 

ZZ.92+.01 
zi.gi  -.03 

11.85     .oB 

11. 75  .13 
11.62    .15 

11.46 -.17 
11.28  .18 
11.09  .18 
10.91  .18 
10.74    .16 

10.60  -.13 
10.49  .08 
10.43  -  .04 
10.42  +.02 
10.46      .07 

10.56 +.13 
10.71  .17 
10.90  +.31 


Declination 
South, 


-30   25 

m 

38.3+0.3 
38.0      0.3 

37.8  o.a 

37.6  o.a 
37.4    0.1 

37«4  +«-« 
37-3  0.0 
37-3  0-0 
37.2  0.0 
37.2    0.0 

37.2    0.0 

37.2  0.0 

37-3  -«.i 

37.4  o-» 
37-1    o-» 

37.7  -0.3 

38.0  0.3 

38.3  0-3 
38.7  0-4 
39-1    0.4 

39.6  -0.5 

40.1  0.3 

40.5  0.4 

40.9  0.4 

41.2  0.3 

41.4-0.3 

41.5  0.0 
41.5 +0.1 

41.3  0.3 

41.0  0.3 

40.6  +0.4 

40.1  0.3 
39.5  0.6 
38.9  0.6 
38.3  0.6 

37.8  +0.5 

37-3  0-5 
36.9+0.3 


fi  SagittariL 


Right 
Ascension. 


h     m 

18  7 


31.70 +.18 
31.90    .aa 

32.14  -as 
32.41     .38 

32.69    .30 

33.00 +.31 

33-32    .sa 

33.64  .33 

33-97  -33 
34.30    .33 

34.62  +.S9 

34-94  '31 
35.24     .89 

35-53  -a? 
35-79    -as 

36.02  +.33 
36.23  .19 
36.40  .15 
36.53  .11 
36.61    .07 

36.66  +.03 

36.65  —.03 
36.61  .06 
36.53  .10 
36.4  Z     .13 

36.26 -.16 

36.10     .17 

3592     .17 

35.75  -16 
35.60     .15 

35.46 -.13 
3536  .08 
35.30 -.04 
35.28  +.01 
35.32      .06 

35.40 +.11 

35-53  -»5 
35.70 +.19 


Declination 
South. 


—21 


17.3 -o.a 

17.5  aa 
17.7  0.3 
18.0  o.a 
z8.2  0.3 

Z8.3-0.1 
Z8.4-0.1 
Z8.5  0.0 

18.4  +O.X 

18.3  o.a 

z8.o  +0.3 
17.7  as 

17.4  a4 
Z7.0  0.4 

16.6  a4 

16.3 +as 

16.0  O.S 

15.7  aa 

15-5  0.1 
15.4+4.1 

Z5.4  ao 

15.3  ao 

15.4  ao 

15.4 -o-« 

15.5  -o-x 

15.5  ao 
15.5  0.0 
15.5  ao 
Z5.5+ai 
15.4  ai 

15.2+0.1 

15.1  at 
15.0  0.x 
14.9  +ai 

14.8  0.0 

14.8  ao 

14.9  —0.1 
15.0  0.3 


vSerpentis. 


Right 

Aacenaion. 


h     m 
18    15 


54'79  +-X5 

54.97   'ly 

55-17    •« 

55.40  -as 
55.66    .17 

55.94  +-a8 
56.22    .a9 

56.52  .89 
56.82  .30 
57' »a    .30 

57.42  +.89 

57-71  .a8 

57-99  'V 

58.25  .as 
58.50  .13 

58.72  +.«o 

58.91  .17 
59.06  .14 
59.18    .zo 

59.26  ^ 

59.30  4-.ot 
59.30  .-.08 
59.25  .06 
59.17  .10 
59.06    .xs 

58.92  -.xs 
58.76  .16 
58.60    .z6 


Declinatioii 
Souih. 


-  a  55 

m 
40.5  -X.8 
41.8      X.8 
43*0      Z.8 

44.  r   I.I 
45.1    0.9 

45.9-0.7 

46.5  0.4 

46.8  —0.8 

46.9  +0. 1 

46.6  0.4 

46.z+«w6 

45.4    0.8 

44.4  1.0 

43.3  i-a 

42.1  t.8 

40.8  +1.5 

39.5  1.3 

38.2  t.s 

36.9  1.8 
35.8     t.t 

34.7  +X.0 

33.8  0.9 

33-0  0.7 

32.4  a6 
3Z.9    a4 

31.5  40.3 

31.3  4ax 
31.3    ao 


58.43     .x6 

31.4 -«.a 

58.28     .IS 

31.6    a3 

58.14— .18 

32.0 -as 

58.04      .09 

32.5    a6 

57.96      .05 

1     33-2    a8 

57.93  -.01 

1     34-0    ^9 

57-95  +-<H 

i     35.0     1.0 

58.01  +.08 

,     36.1-1.1 

58.11      .X3 

37.2      X.3 

58.26 +.16 

.     38.5  -'-« 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

I  Aquilae. 

aLyrae. 

/3Lyrae. 

irSagittarii. 

RiKht 
AacensioD. 

Declination 
SimiA. 

Ri«ht 
Ascension. 

Decllnatioo 
North. 

Right 
Aacention. 

Declination 

North. 

RiRht 

AacensioiL 

Declination 
South, 

h     m 
18   29 

0        * 

—  8  19 

h     m 

18  33 

0        * 

+38  40 

h     m 
18  46 

• 

+33  14 

h     m 
18   48 

• 
—26   25 

Jan.       I'O 

• 
31.97 +.14 

m 
9.3-0.9 

a 
23.55  +-W 

m 

63.5  -3.1 

a 
X3.05  +.09 

m 
22.4  -4.9 

a 
48.08  +.14 

41.6  +as 

IX.O 

32.14     .18 

10. 1      0.9 

23.67    .14 

60.4     3.0 

13.16    .13 

X9.5    a.9 

48.24     .18 

4X.3    0-3 

20.9 

32.33     •« 

II. 0    0.8 

23.84    .19 

57.4     t.9 

13.32    .x8 

16.7    a.7 

48.45      .33 

4X.0    0.3 

30.9 

32.56     .14 

IX.8    0.7 

24.05     .«3 

54.6    a.6 

I3.5X      .88 

X4.0    a.s 

48.69     .as 

40.6    0.3 

Feb.     9*9 

32.82     .36 

12.5    0.6 

24.30     .t7 

52.1    a.3 

13.75   -n 

XX.7    a.a 

48.93      .38 

40.3     0-3 

19.9 

33.09  4-.9B 

13.0  -0.5 

24.59  +-y> 

50.x  -1.8 

14.OX  +.a8 

9.7  -«.« 

49.24  +.30 

40.0  +0.4 

29.8 

33-37    •89 

134-^-3 

24.89  .3a 

48-5     1-3 

14.30    .30 

8.J    1.3 

49.55     .sa 

39.6    0.4 

Mar,    10.8 

33.67    .so 

13.5    0.0 

25.22  .33 

47-5    0-7 

14.6X     .31 

7.x    0.7 

49.88     .33 

39-2    0.4 

20.8 

3398    .31 

13.5  •Hi.a 

25.56  .34 

47.0-0.1 

14.92    .3a 

6.6  — o.a 

50-21     .34 

38.8    0.3 

30.8 

34.28    .31 

13.2    0.4 

25.91   .34 

47.2  +0.5 

15-25     -33 

6.8+0.4 

50.55     -34 

38.3    o-s 

Apr.     9-7 

34-59  +.SO 

12.7  +0.6 

26.25  +.34 

47-9+1.I 

15.58  +.33 

7-4+0-9 

50.89  +.S4 

37.8  4o.s 

19.7 

34.89    .30 

12.0    0.8 

26.58  .3a 

49.3     t.6 

15.90     .38 

8.6    x.4 

51.23     .34 

37-3    0-5 

29.7 

35- »8    .99 

ii.i    0.9 

26.90  .30 

51. 1    a.o 

16.21     .30 

X0.3    X.9 

51.56     .33 

36.8     0.S 

May     9-6 

35.46    .87 

10.2     I.O 

27.19    .a8 

53.3    *-4 

16.51      .88 

X2.4    a.3 

51.88      .31 

3^-3    0.4 

19. 6 

35-72    -as 

9.1     I.X 

27.46    .as 

55-9    «.7 

16.77     .85 

X4.8    t.7 

52.19     ••» 

35-9    0-4 

29.6 

35.96  +.M 

8.0  4-1. 1 

27.69  +.ai 

58.8  +a.9 

17.01  +.88 

X7.5  +3.8 

52.47  +.86 

35-6  +0.3 

June     8.6 

36.16    .x9 

6.9    I.I 

27.88    .17 

61.8    3.1 

17.22      .18 

20.4    8.9 

52.72     .43 

35-3    o.a 

18.5 

36.34    .15 

5.8    1.0 

28.03    .xa 

65.0    3.1 

X7.38      .14 

23- 3    3-0 

52.93     .19 

35.2  +0.1 

28.5 

36.48    .la 

4.8    0.9 

28.13    '^ 

68.x    3.1 

17. 50      .10 

26.4    a.9 

53."      .15 

35.2    0.0 

July     8.5 

36.58    .08 

3.9    0.8 

28.18 +.oa 

71.x    3.0 

17.57  +-05 

29.3     3.8 

53-24      ." 

35.3  -^^ 

18.5 

36.63  +.<g 

3.1+0.7 

28.18-^^3 

74.0  +a.8 

X7.59     .00 

32.1+3.7 

53.32  +.06 

35.5  -*-« 

28.4 

36.64  —.01 

2.5    0.6 

28.12    .08 

76.7    a.6 

17-57 -.05 

34-7    «-3 

53  36  +.01 

35-7    0.3 

Aug.     7-4 

36.61     .03 

1.9     0.) 

28.03    .ta 

79-1    «-3 

17.50    .09 

37.0      3.8 

53-35  --03 

36.0    0.3 

17-4 

36.54     .08 

X.4    0.4 

27.88    .16 

81.2    1.9 

17.38  .13 

39.1      1.9 

53.29    .08 

36.4    0.4 

27.3 

36.44      .M 

X.I    0.3 

27.70    .ao 

83.0    i.s 

17.23     -«7 

40.8     I.S 

53.19    ." 

36.7    0.3 

Sept.     6.3 

36.31  -.14 

0.9  +0.2 

27.49  -.a3 

84.3+1.1 

17.05  -.80 

42.2 +X.I 

53.06  -.xs 

37.1^3 

16.3 

36.16      .16 

0.740.1 

27.25     .84 

85.2    0.7 

16.84      .38 

43.x    0.7 

52.90    .17 

37.3    o.a 

26.3 

35.99     .16 

0.7    0.0 

27.00    .as 

85.7  +0.2 

16.61      .83 

43-7 +«-3 

52.73    .18 

37.5    »-« 

Oct.      6.2 

3583     .«6 

0.8  —0.1 

26.74    .as 

85.7  -0.3 

16.39     .83 

43.8  -0.1 

52.55     .18 

37.6  -O.X 

1             16.2 

I 

35.67     .15 

0.9     0.2 

26.50    .84 

85.2      0.7 

16.  X6      .88 

43.4    0-5 

52.37    .17 

37.6    0.0 

26.2 

35-53-." 

X.l  -0.3 

26.27  -.ai 

84.3 -i.a 

15.95 -.» 

42.7  -1.0 

52.22  -.14 

37.5  -H>.i 

Nov.      5-2 

35-42    .09 

1.5     0.4 

26.07     .18 

82.9    1.6 

15-77     -»7 

41-5    »-4 

52.09    .11 

37.3    o.« 

15.1 

35-35    .06 

1.9     0.3 

25.91     .14 

Sx.i    a.o 

15.62     .13 

39-9    »-8 

51.99    .07 

37.1     0.3 

25.1 

35-31  ~.OI 

2.4     0.6 

25.79    *io 

78.9    a.4 

15-50     -09 

37-9    a-i 

51.94  -.03 

36.8    0.3 

Dec.      5-1 

35-32  +.03 

3.1     0.7 

25.72  -.04 

76.3    8.7 

15.44  --<M 

35-6    3.4 

51.93  +.oa 

36.4    0.4 

1             X5.0 

35-37  +-07 

3.8-0.8 

25.70  +.01 

73.5  ~«-9 

15.42  +.01 

33-0  -^7 

51.97  +.07 

36.0  +0.4 

25.0 

35-47    -" 

4.6     0.8 

25.73    .06 

70.5    3.0 

15.45     .06 

30.2     8.8 

52.06     .11 

35-7    0.4 

35.0 

35.60  4-.16 

J.5  -  0-9 

25.82  +.11 

67.4  -3.1 

15.53 +-IO 

27.4  -a.9 

52.20  +.IS 

35-3 -H).3    1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

50  Draconia. 

ff  Octantis. 

C  Aquilae. 

</SagittariL 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

h      m 

18  49 

+75  18 

h 
18 

0         t 

-89  15 

h      m 
19      0 

0         f 
+  13    42 

h      m 
19    II 

e         * 

—  19    8 

• 

M 

m     • 

n 

• 

w 

8 

m 

Jan. 

x.o 

37.53 -.10 

33-9  -3-4 

5X  32.2+  3-9 

44-7  +3.5 

36.78  +.09 

24.2  —2.0 

32.14  +.XX 

25.2      0.0 

II.O 

37.53 +.08 

30-4    3.4 

51  37-6    6-9 

41.2    3.3 

36.90     .13 

22.2      8.0 

32.27     .X5 

25.2      0.0 

20.9 

37.69     .25 

27.0     3-4 

51  46.1     9.9 

37-9    3.a 

37.05     .X7 

20.2      1.9 

32.44     -»9 

25.2      0.0 

30-9 

38.02     .40 

237     3.x 

51573   ".5 

34.9    2.9 

37-23    .« 

X8.4      X.7 

32.65     .22 

25.2      0.0 

Feb. 

9.9 

38.49     -54 

20.7     2.8 

52  XI.X    X4.8 

32.x    2.6 

37-44    -^S 

x6.8    x.j 

32.88     .25 

25.2  +O.X 

19.9 

39.10 +.66 

18.2  —2.3 

52  27.0+16.7 

29.6  +8.2 

37.68  +.25 

X5.4  -1.8 

33.14 +.27 

25.0  +0.8 

29.9 

39.81     .76 

x6.Z  .  1.8 

5244.5    X8.2 

27.6    X.8 

37-94    •«7 

X4.3    0.8 

33-41     •«9 

24.8      0.3 

Mar. 

10.8 

40.61     .84 

14.6      X.2 

53    3-3   «9a 

26.0    X.4 

38.22    .28 

X3-7-^4 

33-7«    -30 

24.4      0,4 

20.8 

41.47     .87 

13.8—0.3 

5322.9  19.8 

24.9    0.9 

38.51     ••9 

13-5     0.0 

34.02    .31 

23.9      0.5 

30.8 

42.35     .88 

X  3.6 +0.1 

53  42.9    80.0 

24.2  +0.4 

38.8X     .30 

X3.7+0.4 

34-34    -sa 

23.3      0.6 

Apr. 

9-7 

43.22 +.86 

X4.X  +0.8 

54    3.0+X9.8 

24.x  —0.1 

39.  XX +.30 

X4.3+0.8 

34.66  +.32 

22.6+0.7 

19.7 

44.07     .82 

X5.2      1.4 

54  22.6    X9.2 

24.4    0.6 

39-41     -30 

15.3      x.2 

34.98     .38 

2X.8    0.8 

29.7 

44.85     .74 

X6.9      2.0 

54  41.4   x8.2 

25.2    x.o 

39-71     •89 

X6.7     X.5 

35.31     .38 

2X.O     0.8 

May 

9-7 

45.56     .65 

X9.I      2.4 

5459.0  X6.9 

26.5     X.5 

39.99     .28 

X8.3     x.8 

35-62    .3X 

20.2    0.8 

Z9.6 

46.16     .34 

21.8     t.8 

55  x5.x    X5.X 

28.2     x.8 

40.26     .26 

20.3     8.0 

3592    .a9 

X9.3   0.8 

29.6 

46.64  +.41 

24.8  +3.X 

55  29.3+13.X 

30.2  -2.2 

40.50  +.23 

• 

22.4+2.2 

36.20  +.87 

X8.5  40.8 

June 

8.6 

46.98     .88 

28.0     3.3 

55413   W.7 

32.6    2.5 

40.72     .20 

24.6    8.2 

36.46     .84 

17.7    0.7 

18.6 

47.I9+-X3 

31.5     3.5 

55  50.8    8.1 

35-2    2.7 

40.90    .X7 

26.9    8.3 

36.68      .81 

X7.1    0.6 

28.5 

47.25  —.02 

35-0    3.5 

55  57-6    5.4 

38.0    2.9 

41.05     .13 

29.x     2.2 

36.87     .17 

x6.6    0.5 

July 

8.5 

47.16    .x6 

38.5     3-4 

56    X.5+  2.4 

41.0    3.0 

4X.X6     .09 

3X.3    a.x 

37.01      .X8 

x6.x    0.4 

18.5 

46.92  -.31 

4X.8  +3.3 

56   2.4-  0.6 

44.0  —8.9 

41. 22 +.04 

33-4  +*-o 

37.  XX +.08 

Z5.8  +0.8 

28.4 

46.54  .44 

45.0   3.1 

56   0.4    3.5 

46.9    2.8 

4X.24     .00 

35-3    1-8 

37.X7+.03 

X5.7+0.X 

Aug. 

7-4 

46.03   .57 

48.0     2.8 

55  55-4    C-4 

49.7     8.6 

4X.22  -.04 

36.9     X.6 

37.18 -.OX 

X5.6    0.0 

17-4 

45.41     .68 

50.6     2.5 

55  47-5    9.1 

52.2  2.3 

4X.X5     .08 

38.4     X.3 

37.14      •«« 

X5.6  -0.x 

27.4 

44.67     .78 

52.9    2.1 

5537.2  X1.4 

54.4  •.© 

41.05      .12 

39.6     I.X 

37.06     .XO 

15.7    O.X 

Sept 

6.3 

43.85  -.85 

54.7  +1.6 

5524.8-13.3 

56.x -1.5 

40.92  — .X4 

40.6  +0.8 

36.95  -.13 

X5.9-0.8 

16.3 

42.97     .91 

56.1      X.I 

55  10.6  X4.8 

57.4  1.0 

40.77     .x6 

4V3    0.5 

36.81    .15 

x6.o    0.8 

26.3 

42.04     .94 

57.0    0.6 

54  55-2  X5.7 

58.1  —0.4 

40.60     .17 

4X.7  +0.2 

36.65    .16 

x6.2    0.8 

Oct, 

6.2 

41.09    .95 

57.4+0.1 

5439.2  X5.9 

58.2  +0.2 

40.42     .x8 

4X.8    0.0 

36.49     .17 

X6.4    o.a 

Z6.2 

40. 14    .94 

57.2  -0.4 

5423-3   «5-3 

57.7    0.8 

40.24     .17 

4X.6— 0.3 

36.32     .x6 

Z6.5      O.X 

26.2 

39.22  -.90 

56.6  —x.o 

54    8.X-X4.5 

56.6  +1.4 

40.08  — .X5 

41.  X— 0.6 

36.x6-.x4 

x6.6  — O.X 

Nov. 

5-2 

38- 35    -83 

55-3    x-5 

5354.3    12.8 

54.9    1.9 

39.94     -U 

40.3    0.9 

36.03     .12 

16.7    0.1 

I5.I 

37- 56    .74 

53.6    2.0 

5342.4    X0.6 

52.7     «-4 

39.83     .xo 

39.2    1.2 

35-93     .09 

X6.7    0.1 

25.x 

36.87    .63 

513     «.5 

5333.0     8.0 

50.0     2.8 

39-75    •<* 

37-9    x-4 

35.86  -.05 

x6.8  —ex 

Dec. 

5-1 

36-3*     '49 

48.7     8.8 

53  26.4     5.0 

47.0    3.a 

39. 7  X  -.02 

36-3    1.7 

35.84     .00 

z6.8    0.0 

I5-I 

3589  -.35 

45-7  -3.1 

53  23.0-  1.8 

43-7  +3-4 

39.71  +.oa 

34.6—1.8 

35.86  +.04 

16.8     ObO 

25.0 

35.62     .19 

42.4    3.3 

53  22.8+  X.J 

40-3    3.5 

39.76    .07 

39.85  +.X0 

32.7     1-9 

35.92     .06 

X6.9    0.0 

35-0 

35- 51 -04 

39.0  -3.4 

53  26.0+  4.8 

36.8  +3.5 

30.7  -2.0 

36.02  +.X2 

X6.9    0.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


i  Draconia. 


Jan. 


z.o 
ii.o 

2Z.O 

30.9 
Feb.     9-9 


19.9 
29.9 
10.8 
20.8 
30.8 


Mar. 


Apr. 


May 


June 


July 


Aug. 


9.8 
19.7 
29.7 

9-7 
19.6 

29.6 

8.6 

18.6 

28.5 

8.5 

18.5 
28.5 

7-4 
17.4 
27.4 


Sept.     6.3 
16.3 

26.3 

Oct.      6-3 
16.2 

26.2 
Nov.     5-» 

15.2 
25.x 

Dec.      5*< 

15.1 
25.0 

350 


Right 
Ascension. 


h     m 
19    12 

8 
28.01   -.07 

28.00  +.04 

28.09  .15 

28.29  .as 
28.59    .35 

28.99  +-43 
29.45  .50 
29.98     .53 

3055  -39 
31.16     .61 

31.77  +.61 

32.37  -59 
32.95  -55 
33.48     .50 

3396     -44 

34.36  +.57 
34.69     .fl9 

3492  .19 
35.06  +.09 

35.10  —.01 

35.04  -.11 
34.89  .90 
34.64      .99 

3430  -38 
33-89      .45 


Declination 
North. 


33-4X 
32.87 
32.30 

31.71 
31. XI 

30.52 

29.97 
29.46 

29.0X 

28.64 


■.51 
•ss 

.58 

.60 

•59 

•.57 
•S3 
.46 
.40 
•sa 


28.36  -.83 
28.18  .13 
28.11  -.03 


+  67    28 

I* 

38.4  -3.4 
350  3.5 
31-5  3-4 
28.2  3.t 
25.Z     t.9 

22.3-9.5 

20. 1  9.0 
18.4      1.4 

X7-3  0-7 
16.9  -at 

17.2  40.6 
18.I  1.9 
X9.6    1.8 

21.6  9.3 

24.1  9.7 

27.0 +3.  X 

30.3  3-3 

33.7  S-5 
37-3     3.« 

40.8  3.6 

44-4  +3.5 

47.8  3»3 

50.9  S'O 

53-8    9.7 

56.3  «-S 

58.5  +1.9 

60.2  i.s 

61.4  i.o 

62.1  40.4 

62.2  -o.t 

61.8—0.7 

60.9  I.s 

59-4    «-7 

57-4    «•« 

55.0  9.6 

52.1  —3.0 
49.0  5.3 
45.6-3.5 


r  Draconis. 


Wuht 
Ascension. 


Declination 


h     m 
19    17 


27.94  -.15 
27.87  -.01 
27.94  +.14 

28.15  '^ 
28.50    .41 

28.96  +.59 
29.54  *^ 
30.20     .70 

30.93  '75 
31-70    '77 

32.48  +.76 
3325     .75 

33.99  •7X 
34.67     .64 

35-27     -56 

35-78  +.45 
36.18     .34 

36.46      .99 

36.62  +.09 
36.65  -.04 

36.54  -.17 

36.31  '^ 
35.96  .41 

35-49  -51 
34.93    .60 

34.28  -.69 

33-55  -75 

32.78  .79 

31.98  .81 

31.16  .81 

30-35  --79 
29.58  .74 
28.87  .68 
28.23  •39 
27.69     .48 

27.26  -.36 
26.96  .94 
26.78  —.11 


+73     9 

M 
40.8    -3.3 

37-3  3.4 
33.9    3.4 

30.5  S-a 
27.4    9.9 

24.6  -«.5 

22.3  9.0 
20.6    I.s 

19.4  0.9 
18.9  -0.9 

19.0  4-0.5 

19.8  X.I 

21.2  X.7 

23.1  9.9 
25.6  9.6 

28.4  4-3.0 
31-6  3.3 
35-0     3-5 

38.5  3-6 
42.x     3.6 

45-6  +S-5 
49- X    3-3 

52.3  3.x 

55.2  9.8 

57-8    9.4 

60.0  -1-9.0 
61.8     1.6 

63.2  I.I 
64.0  4-0.6 

64.3  0.0 

64.0  —as 
63.2     t.x 

61.8  X.6 

59.9  9.1 

57.6  9.6 

54-8-9-9 

51.7  3-a 

48.4  -3.4 


<fAquilae. 


Right 
Ascension. 


h     m 
19   20 


14. 37  +.08 

X4.47  .19 

X4.61  .16 

14.79  .19 

14.99  •« 

15.22  4-.94 
15.47  -afi 
15-73  •«7 
x6.ox    .98 

X6.31    .99 

i6.6x  4-.30 
X6.9X  .30 
17.21  .30 
17.50  .99 
17.78    .97 

18.05  4-.95 
18.28  .99 
18.49  .19 
x8.66  .x6 
x8.8o    .X9 

18.89  4-.07 

18.94  '**-03 

18.95  -.01 
18.91  .06 
X8.83    .09 

X8.73  -.19 
18.59  .14 
18.44  *<^ 
X8.27  .16 
x8.II     .x6 


Declination 
North, 


17.96 
17.82 
17.71 

17-64 
17.60 


■M 

.19 
.09 
.06 
.09 


+  2  54 


X9.2  -1.3 

X7.8  1.3 
X6.5  1.3 
X5.3     x.9 

14.2      X.O 

13.3 -a7 
12.7  0.5 
X2.4  -a9 
X2.4  4o.9 
X2.8    as 

13.4 +a8 
14.4    i.x 


X7.60  4-.09 
17.64  .06 
17.72  +.10 


15.6 
X7.X 
18.7 

20.4  4- 

22.3 

24.1 

25.9 
27.5 

29.x  -h 

30.5 

31.8 

32.9 

33-8 


.4 
.6 

.7 

.8 
.8 
.8 

•7 
.6 

•S 
.3 
.9 

.0 
a8 


cAqnilae. 


RiKht 
Ascension. 


34.4  4a6 

34-9  0-4 
35.2  4o.9 
35-2  ao 
35.1 -ax 

34.8  -a4 
34.2    a6 

33.6  a8 

32.7  X.O 
31.6    t.i 

30.5  -1.9 
29.2  X.3 
27.9-1.3 


h     m 
19   31 

9 
16.94  -f-.o8 

17.04      .19 

X7.18     .15 

17-35  -18 
17.55    •« 

17.77  +-a3 
18.02  .95 
18.29  'V 
18.57  .99 
18.87    -SO 

19.17  +.3X 
19.48     .31 

19-79  -Sx 
20.09    .90 

20.39    -*9 

20.66  4-.97 
20.92  .94 
21.X4     .91 

21-33  •»7 
2X.48    .13 

21.59  4-.09 
21.66  4-.04 
21.68  .00 
21.66 -.04 
2X.6o    .06 

2 X. 50 -.XI 

2X.37  .14 

21.22  .IS 

2X.07  .16 

20.91  .IS 

20.76  —.14 

20.62  .19 
20.51  .09 
20.43  .06 
20.39— .09 

20. 394.01 
20.42  .06 
20.50 +.09 


Declination 
Smth, 


-  7  15 

38.9  -a7 

39-6  a7 

40.3  a6 
40.9  0.6 

41.4  a4 

4X.8  -a9 
4X.9  ao 
41.9  4at 

41.6  a4 
4X.X  0.6 

40.3+09 
39-4  «•» 

38.2   X.9 

37-0  x.9 
35-6  1.4 

34.2  41.4 

32.8  1.4 

31.4  «-s 

30.2  x.t 
29.0  1.x 

27.9  4-x.o 
27.  X  a8 

26.3  0.7 

25.7  as 
25.3  ••4 

25.0  +a9 
24.8 -fax 

24.8  0.0 
24.8  -ax 
25.0  a9 

25.3-^3 
25.6  a4 

26.0  a5 
26.5  as 

27.1  a6 

27.7-0.7 
28.4  a7 

29.1  —0.7 


as 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug. 


i.o 

II.O 
2I.O 

3X-0 

9.9 

19.9 
29.9 

10.9 
20.8 
30.8 

9.8 
19.8 

29.7 

9-7 
19.7 

29.6 

8.6 

18.6 

28.6 

8.5 

18.5 
28.5 

7-4 
17.4 

27.4 


Sept.  6.4 
16.3 
26.3 

Oct.  6.3 
16.3 

26.2 

Nov.  5-2 
15.2 
25.2 

Dec.      5*1 

15. 1 
25.1 

35-1 


/Aquilae. 


Right 
Ascenaion. 


h     m 
19   41 

8 
17.97  +.06 

18.04  .10 

18.16  .13 

18.30  .16 

18.48  .19 

18.69  +.sa 
18.92  .34 
19.18     .36 

19.45  *^ 

19.73      .29 

20.03  +.30 
20.33    .30 

20.64  .30 
20.94  .99 
2t.23     .a8 

21.50  +.36 

21.75  -as 

21.97  •*> 

22.15  •»? 
22.30  .13 

22.41  +.08 

22.47  -f-.04 

22.48  .00 

22.46  -.04 
22.39     'OB 

22.29  -.18 

22.16  .14 
22.01  .16 
21.84  '17 
21.68  .16 

21.52  -.15 

21.37  -M 

21.24  •" 

21.14  .08 

21.08  .04 

21.06  -.01 

21.07  ■•"•03 
21.12  +.07 


Declination 
North, 


4-XO   21 


29.0  —1.7 

27.3  1.7 

25.7  X.6 

24.1  1.5 
22.6      X.3 

21.4— x.x 

20.5  0.7 
20.0  —0.4 

19.8  0.0 
20.0  -H>.4 

20.6  +0.8 

21.5  x.x 

22.8      X.4 

24.4  X.7 

26.2  x.g 

28.3 +3.  X 

30.4  3.3 

32.6  3.3 

34.8  3.3 

36.9  3.x 

39.0  +3.0 
40.8     X.8 

42.5  t.6 

44.0  X.4 

45.3  «•« 

46.3+0.9 

47.1  0.6 

47.6  0.4 

47.8+0.1 

47.8  —0.3 

47-5  -^4 
47.0  0.7 
46.2    0.9 

45.2  X.I 

43.9  x«3 

42.5  -1.5 
40.9  X.6 
39-3 -1-7 


a  Aquilse. 
{Aitair.) 


Right 
Ascension. 


h     xn 

19  45 

a 

41.62  +.03 

41.70  .09 

41.81  .13 
41.95  .x6 
42.13  .X9 

42.33  +.33 

42.56    .34 

42.82  .36 

43.09    .38 

43.37     .a9 

43.67  +.30 

43-97  -30 
44.28    .30 

44.58    .30 

44.87     .39 

45.15 +.«7 
45.40    .34 

45.63  .81 
45.82     .18 

45-97    'U 


46.08  +. 

46.15 

46.17 

46.15 

46.09 


.09 
.05 
.ox 

.04 
.08 


46.00  —.XI 
45.87     .13 

45-73    .«5 

45-57    -'fii 
45.40    .x6 


Declination 
North. 


45.24  -.15 
45.10  .13 
44.98  .XI 
44.88  .08 
44.82     .04 

44.79  -.01 

44.80  +.03 
44.85  +.07 


+  8  35 


30.7  -1.6 
29.1  X.6 
27.5     x.6 

26.1  x.j 

24.8  1.3 

23.7  -x.o 

22.8  0.7 
22.3-0.4 

22.2  0.0 

22.5  +0.4 

23.1+0.7 
24.1     x.x 

25-4    »-4 

26.9  x.6 

28.7  x.8 
30.7  +3.0 

32.8  8.x 

34.9  t.1 
37.1    3.0 

39.1      3.0 

41.1  +1.9 

42.9  1.7 

44-5  ».5 
46.0    1.3 

47.2  x.x 

48.2  4o.8 
48.9  0.6 
49.4    0.3 

49.6 +O.X 

49.6  —0.3 


I 


I 


49-4  -« 
48.9 

48.1 

47.2 

46.0 


t  Draconis. 


Right 
Ascensioxx. 


h      ni 
19   48 


Declination 
North. 


+69  59 


44-7  -«-4 
43-3  ».5 
41.7  -  1.6 


26.89 -.19  ' 
26.76 -.06 
26.76  +.05  , 

26.87  .17  I 
27.10     .39  ' 

27.44  +.39 

27.88  .48 
28.41  .36 
29.00     .63 

29.64  .66 

30.31  +.67 
30.98     .67 

31.65  .65 
32.28  .61 
32.86     .55 

33.38  +.47 
33.81  .39 
34.15     .39 

34-39  .18 
34.52  +.08 

34-54  --03 
34-45    -M  ' 

34.25  -as 
33-95    .35  I 
33-56    .44 

33.08  -.51  1 

32.54  .57 
31.94     .68 

31.30     -^5  ' 
30.64     .66  ' 

29.97  -.66  ' 

29.32  .63 
28.71  .39 
28.15     .53 

27.66  .43 

27.26  -.33 
26.96  .35 
26.76  -.15 


70.5  -3.8 
67.2  3.3 
63.8  3.4 
60.4  3.3 
57-2     3.1 

54.2  -8.8 

51.7  a-3 

49.6  1.8 

48.1  x.8 
47.3-0.6 

47.0  +O.X 

47.4  0.7 

48.5  1.3 

50.2  1.9 

52.3  8.4 

55.0  +8.8 

58.0  3.3 

6X.3     3-4 

64.8  3.5 

68.4     3.6 

72.x  +3.6 
75.6     3.5 

79.1  3-3 

82.3  3.x 

85.2  3.8 

87.8  +8.4 

90.0  3.0 
91.8     X.5 

93.1  1.0 
93-8  +0b5 

94.0  —0.x 

93.6  0.6 

92.7  1.3 

91.2  1.7 

89.2      t.3 

86.8  -8.7 

83.9  3-0 

80.8  -  3.8 


)9Aquilae. 


Right 
Ascension. 


Declination 
North. 


h      m 
19   50 

8 
11.38 +.05 

11.46      .09 

".57  -u 
11.71  .16 
11.88    .19 

12.08  +.31 
12.31  .84 
12.56  .86 
12.82  .88 
13.10     .39 

13.40 +.30 
13.70  .30 
14.00      .30 

I4.3X  -30 
14.60     .89 

14.88  +.87 

15-13  .84 
15.36      .3X 

15.56      .18 

15.72     .X4 


+  68 

42.6— x.4 
41.2    1.4 

39-7  1.4 
38.4    1.3 

37-2    I.I 

36.2  —0.9 
35-5  0.6 
35.0-0.3 

35.0 +O.X 

35-2    0.4 

35.8  +0.8 
36.8     x.x 

38.1  1.4 
39.6     x.6 

41.3  x.8 

43.2  +X.9 
45-2  a.o 
47.2  a.o 
49.2  3.0 
51.2    X.9 


15.84 +.10!  53-o+».7 

15.91     .05  54.7     x.6 

15.94 +.01  56.2     x.4 

15.92 -.04  I  57.5     1.8 

15.87  -.07  ,  58.5     x.o 


15.78 -.xo 

15.66  .13 

15-51     .»5 

15.35       .I<i 

15.19     .x6 

15.04  — .X5 
14.89  .13 
14.77     .XI 

14.67  .oB 
14.61     .03 


59.4  +0.8 

60.1  0.3 

60.5  0.3 

60.6  +0.1 
60.6  -0.3 

60.3  -0.4 
59.9    0.6 

59.2  0.8 

58.3  x.o 
57-2    i.t 


14.58— .ox        56.0 -X.J 

X  4- 59 +.03       54-6    1-4 
14.64  +.06       53.2  -1.4 
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Meao 
Solar 
Dale. 


Jam. 


Feb. 


Mar. 


Apr. 


May 


Jane 


July 


Aug. 


Sept. 


Oct. 


Z.I 
II.O 
21. 0 

3I-0 

ZO.O 

19.9 
29.9 

10.9 

20.8 
30.8 

9.8 
19.8 
29.7 

9-7 
19.7 

29.7 

8.6 

18.6 

28.6 

8.5 

18.5 
28.5 

7-5 
17.4 

27.4 

6.4 
16.4 
26.3 

6.3 
16.3 


r  Aquilae. 


26.2 

Nov.  5-2 
15.2 
25.2 

Dec.      5*1 

15.1 
25.1 

35- 1 


Right 
Asceoaion. 


h     m 

19  59 


2.73  +«<H 
2.80     .08 

2.90  .la 
303  .15 
3.19    .x8 

3-39"<"« 

3.60     .33 

3-85  -as 
4.1 1     .97 

4.39    '^ 

4.68  +.50 
4.98    .so 

5-29  -S' 
5-59  -30 
5*89    *S9 

6.17 +.47 
6.43  .15 
6.67    .sa 

6.87  .s8 
7.04    .14 

7.16 +.10 
7.24  .06 
7.28  +.01 
7.27  -.03 
7.22    .07 

7.14— .10 

7.02  .13 

6.88  .1} 
6.73  .16 
6.57    .x6 

6.41  —.15 
6.26  .14 
6.13    .iz 

6.03  .08 
5.97     .05 

5.93 -.oa 
5.93  +.oa 
5.97  +.05 


Declination 
North, 


+  6  58 


57-9 -M 
56-5  «-4 
550    1.4 

53-7  «-3 
52.4    i.i 

51.4  -0.9 

50.7  0.6 
50.2  -0.3 
50.1 -H).  I 

50.4  0.5 

51.0  +0.8 
52.0     X.I 

53-3    1-4 

54.8  X.7 

56.6  1.9 

58.5  +a.o 

60.6  a.z 

62.7  a.i 

64.7  a.0 
66.7    X.9 

68.6  +X.8 

70.4  1.7 

72.0  Z.5 

73-4    «-3 

74.5      X.I 

75.5  +0.8 

76.2  0.6 

76.7  a4 
76.9+0.1 
76.9-0.1 

76.7  —0.3 

76.3  a6 

75.6  0.8 

74.7  i.o 

73.7     «•» 

72.5-1.3 

71. 1  X.4 
69.7  -1.4 


c  Cepbei. 


RiKht 
Aacenaion. 


h      m 
20    12 


16.09-  .43 
15.72     .a7 

15-55-  -08 
15.56+  .11 

15.76     .30 

16.15+  '47 

16.71  .63 
17.4X  .77 
18.24  '^ 
19.17     .96 

20.16+1.00 
21.17  '*<" 
22.X8      .99 

2315  -94 
24.06     .86 

24.87+  .75 
25.56  .6a 
26.11  .48 
26.51  .3a 
26.75+  .15 

26.82—  .01 

26.72  .18 
26.46  .34 
26.03  .50 
25.46  .64 

24.76-  .76 

23.93  -87 
23.02     .96 

22. 02    i.oa 

20.97  I-o^ 

19.90 -1.07 
18.84  1.05 
17.80  x.oo 
16.83  .93 
15.95     .83 

15.18-  .70 

14-55     -55 

14.08-  .40 


Declination 
North. 


+77  23 

56.0  -a.9 

52.9  3.« 
49.6     3.3 

4^-3     3-3 

43.0  3.a 

39.9  a.9 
37-2  a.5 
34-8    a.  I 

33-0    1.5 

31.8  0.9 

31.2  -0.3 
31.2+0.3 

31.9  J'O 

33-2    1.6 
"35-0    a.i 

37-3 +a- 5 

40. 1  a.9 

43-2    3-2 

46.6  3.4 
50.x     3.6 

53-7  +3.6 
57«4  3.6 
60.9    3.3 

64.4  3.3 

67.5  3-0 

70.4  -^.7 

730  «.4 

75.1  1.9 

76.8  X.4 

78.1  ag 

78.7  +0.4 
78.8 -o.a 
78.4  0-7 
77-3     »-3 

75.8  1.8 

73-7  -a-3 

71.1  a.7 

68.2  -  3-1 


d*  CapricomL 


Right  Declination 

Aacenaion.  South, 


h     m 
20    12 


16.34  +-«>5 
16.41  .08 
16.51  .la 
16.64  .1} 
16.81     .18 

17.00 +.ai 

17-23  .93 

17.47  -as 

17.74  .a7 

18.02  .99 


—  12   51 

I* 
69.8  -0.3 
70.1    0.3 

70.3  0.1 

70.4  -O.X 

70.5    ao 

70.4  +o.a 

70. 1  0.4 

69.7    0-5 
69.0    a7 

68.2  0.9 


18.32  +.31  I     67.2  +1.1 
18.64    .3a  '     66.1     x.a 


18.95 
19.27 

19.59 


■34 

.3a 

•31 


19.89  +.39 
20.18  .37 
20.44  .34 
20.67  .31 
20.86     .17 


64.8  X.3 

63.5  «-4 

62.1  x.4 

60.7  +1.4 

59.4  1-3 

58.1  x.3 

57.0  X.I 

56.0  a9 


21.02 +.13  55.2+0.8 

21.12     .06  ,  54.5     0.6 

21.19 +.04  '  54.0     0.4 

21.20 -.01  I  53.6    0.3 


21.17     .03 


21. ZO 
21.00 
20.87 
20.73 
20.57 

20.42 
20.28 
20.15 
20.05 
19.98 


-.08 
.13 
•14 
.15 
.15 

•15 
.13 
.II 
.08 
.05 


53.4 +O.X 

53.4  0.0 
53-4  -«•! 

53.6      0.3 

53-8  0.3 
54.0    0.3 

54-3  "0-3 
54.7  0.3 
55.0  0.3 
55-3  0.3 
55-6    0.3 


aPavonis. 


Right 
AacenaioiL 


h     m 
20    17 


24.55  +.03 
24.61  .xo 
24.75  -t? 
24.95    .33 

25.21  .99 

2552  +-34 
25.89'   .38 

26.29  .43 
26.74     -47 

27.22  .49 

27.72  +.51 
28.24  '53 
28.77     .53 

29.30  .53 
29.82     .51 

30.32  +.48 

30-79  .44 
31.21     .40 

31-59  .34 
31.90    .38 

32.14 +-.9X 

32.31  .13 

32.40  +.05 

32.41  -.03 
32.34     .10 


32.20 
32.00 

31-75 
31.46 

31-15 


■17 

.33 

.87 

.30 
.31 


30.84  -.31 

30.54     .39 

30.26    .23 

30.03      .31 
29.85      .15 


Declination 
Somth. 


-57     3 

m 

77-4  •♦^•« 
75-1  a-4 
72.7  3.5 
70.2  S.S 
67.7     3.3 

653  +«.4 
62.9    3.3 

60.7      3.1 

58.7  1.9 

56.9    X.7 

55-4  -H-4 

54.1  I.I 

53.x    0-8 

52.5  <^5 

52.2  +O.X 

52.3  -0.3 

52.7  0.6 
53.4   0.9 

54-5  «•« 
55-8    X.5 

574  -«-7 
59.2  1.8 
61.1    1.9 

63.1  1.9 
65.0    x.9 

66.8  "-1.7 
68.4    1.3 

69.8  i.a 

70.9  0.9  I 

71.6  0.5 

7 1 .9  — o.  I 
71.7+0.4 

71.2  0.8 
70.2     I.a 

68.8  1.3 


19.95 -.o«  I  56.0-0.3  29.73  -.68  67.1+1.8 
19.96 +.03  ]  56.3  0.3 1  29.68  .oa  65.x  3.1 
20.00 +.06  I      56-6  -0.3!     29.70  +.05       62.9  +3.3 
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Mean 
Solar 
Date. 


Jan. 


X.I 

II. o 

21. o 

31.0 

Feb.    X0.0 


Mar. 


Apr. 


May 


June 


July 


yCygni. 


Right 
Ascension. 


19.9 

29.9 
10.9 

20.9 

30.8 

9.8 
19.8 
29.8 

9-7 
19.7 

29.7 
8.6 

18.6 

28.6 

8.6 


18.5 
28.5 

Aug.     7.5 
17.4 

27.4 


Sept. 

6.4 

16.4 

26.3 

Oct. 

6.3 

16.3 

26.2 

Nov. 

5-2 

15.2 

25.2 

Dec. 

5-1 

X5.1 
25.1 

35-1 


h     m 
20    18 


28.32  - 
28.31  + 
28.35 
28.44 
28.57 

28.75  + 
28.97 

2gr*22 

29-51 
29.83 

30.t7  + 

30-52 
30.88 

31-23 
31.58 

31.90 
32.20 
32.46 
32.68 
32.86 

32.98  + 

33-05  + 
33-07- 
3303 
32.95 

32.82  - 
32.65 

32.45 
32.23 

31.99 

31.75- 
31.52 
31-31 
31. II 
30.96 

30.83  - 

30.75 
30.72  - 


03 
01 
06 
xz 

x6 

ao 
24 
a? 
30 
33 

34 
35 

36 
35 
34 

31 
98 

M 

ao 

xs 

10 

04 

ox 

06 

15 

19 

21 

a3 

34 

83 

9» 

ao 
18 
14 

zo 
06 

02 


Declination 
North, 


+  39    55 

n 

24.8  -2.6 

22.1  a.8 

19.2  3.8 
16.4     a.8 

13.7     «.6 

1 1. 2 -2.3 

9.1  1.9 
7.4     X.4 

6.2  (^9 
5.6  -0.4 

5-5  +«.a 
6.0    0.8 

7.0     X.3 

8.6    X.8 

X0.7    a.2 

13.1  +a.6 

15.9  2.9 
18.9  3.x 
22.1    3.2 

25.4    3.3 

28.7  +3.2 

31-9  3.1 
34-9    3.0 

37.8  a.8 

40.4  2.5 

42.8 +2.  X 
44.7     x.8 

46.3  1.4 

47.5  0.9 
48.2 -fo.  5 

48.4  CO 
48.1  —0.5 
47.4  0.9 
46.3     1.4 

44.6  1.8 


TT  Capricorn  i. 


RiRht 
Ascension. 


42.6 
40.3     S.S 
37.7  -a.7 


h     m 
20    21 


21.46  +.04 
21.52     .08 

21.61  .xz 
21.74  .X5 
21.90     .x8 

22.10  +.8X 

22.32  .23 

22.56  .26 

22.83  .28 

23.12  .30 

23-42  +-31 
23.74  .3a 
24.07  .33 
24.40  .33 
24.73     .32 

25.04  +.31 

25.34  .a9 

25.62  .26 
25.86  .S3 
26.07     .19 

26.23  +.X4 

26.35  .10 

26.43  +.05 
26.45      '^^ 

26.44  —.04 

26.37  -.08 

26.28        .XI 

26.15  .14 
26.00  .X5 
25.85     .16 


25.69 

25-54 
25.41 

25-30 
25.23 


-.15 
.14 
.12 

.09 
.06 


Declination 
South. 


25.19  -.02 

25.18  +.02 

25.22  +.05 


-18  33 

18.3 +O.X 
18.2  O.X 
18. 1  0.2 
17.8    0.3 

17.5  0.4 

17.0+0.5 
16.4    0.7 

15-7  0.8 
14.8     I.O 

X3.8    z.x 

X2.6+X.2 
11.^  X.3 
10. 1      X.3 

8.8  z.3 
7.5    ».» 

6.2  +X.2 
5.1  Z.I 
4.0     X.O 

3.1    0.8 

2.4  0.6 

1.9+0.5 

1.5  0.3 
1.3 +ai 
1.3-0.1 
1.4    0.2 

X.6— 0.3 

1.9  0.3 

2.3    0-4 

2.6  0.4 


f  Delphini. 


3.0 

0.4  1 

3.4  -0-3  1 

3.7 

0.3 

3.9 

o.a 

4-1 

0.2 

4-2 

-O.X 

4-3 

0.0 

4-3 

0.0 

4.3+^i| 

RiRht 
Ascension. 


Declination 

North. 


h      m 
20    28 


13.82 +.01 
13-85  .05 
13.92  .08 
14.02  .12 
14.15     .15 

14.32  +.x8 

14.51  .21 

1473  -as 
X4.97    .a6 

15.24     .28 

15.52  +.a9 
X5.82  .30 
16.13  .31 
16.44  .31 
16.75     .30 


+  10   56 


55.5  -1-5 
53.9     x.6 

52.4     1-5 
50.9     x.4 

49-5     1-3 

48.3  — i.x 

47.4  a8 

46.8  0.4 

46.5  -«.x 

46.6  +0.3 

47.2  +0.7 
48.1     Z.x 

49-3    X.4 

50.9  X.7 

52-7    1-9 


17.04 +.29  I  54.7 +«.z 

17-32     'V  56.9    a.a 

17.58    .24  59-2    a.3 

17.80      .21  I  61.5      2.3 

17.99    .17  ,  63.7    3.2 

18.14 +.X3  65.9 +2.X 

18.25    '^  ^7*9    a.o 

18.31  +.04  69.8    1.8 

18.33 -.01  71.5     1.6 

18.30    .05  '  72.9    x.s 


18.23 

18.13 
18.01 
17.86 
17.70 

17.55 
17.40 

17.26 

17.14 

17.05 


.08 
.11 

•14 
.15 
.16  I 

I 

-.15  ' 
-M 

.»3 
.10 
.07  1 


74.2  +I.Z 
75. 1  0.8 
75.8     0.6 

76.3  0.3 

76.5  +ai 

76.4  -0.2 
76.0  0.5 
75.4    0.7 

74.6  0.9 
73.6     X.I 


Groombridge  324X. 


Right 
Ascension. 


17.00  -.04 

16.97  —.01 

16.98  4-.02 


h     m 
20   30 

a 
22.36  -.33 

22.09  .21 
21.95    -.08 

21.94  +'05 
22.06     .Z9 

22.31  -l-.si 

22.68  .43 

23.  X6  .53 

23.74  -^ 

24.40  .68 

25- IX  +-73 
25.85  .74 
26.60      .74 

27-34  -78 
28.04      -^ 


Declination 
North. 


+72    10 


49.7  —2.8 
46.7     3.X 

43.5     3.3 

40.2  3.3 

36.9    3-3 

33-7  -S-o 
30.9    a.6 

28.5    8.3 

26.5  1.7 
25.x     t.i 

24.3  -0.4 
24.2  +0.2 
24.7    0.8 

25.9     ««4 

27.6  3.0 


28.69  +.6z  I  29.8  -f3.5 

29.26     .53  I  32.5     3.9 

29.73     -43  35.5     S.« 

30.  XI      .33  1  38.9     S-4 

30.37     .30  !  42.4     S.6 


30.5X  ■I-.08 
30.53  -.04 
30.44  .16 
30.22  .27 
29.89     .38 

29.46  -.47  I 
28.94  .36  I 
28.34  .63  I 
27.69  .68  I 
26.99     .71 

26.27  -.72 

25.54  -n 
24.83    .69 

24.16    .65 

23.54   -58 


23.00  -.50 

22.55 


72.3 -».3 

70.9    1.5       22.55     .40      00. 1    a.c 

69.4  -X.5  I    22.21  -.30  I    63.3  —2.5 


46.1  +3.7 

49.8  3.7 

53.4    5-« 
57-0    3.4 

60.3  s*a 

63.4  +a.9 
66.x    3-5 

68.5      S.Z 

70.4  x.7 
7X.8    1.3 

72.6  +0.6 

72.9  0.0 

72.7  -0,$ 
71.9    i.x 

70.5  «*7 


68.5 
66.1 


3.6 
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Al'PAnu.NT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Cygni. 

/I  Aquarii. 

12  Year  Cat.  1879. 

V  Cygni. 

Mean 
Solar 
Date. 

1 

1 

Right 
Ascension. 

Declination 
North. 

Right 
Ascensioo. 

Declination 
SmUk. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

b     m 

0        * 

h     m 

0 

h      m 

0 

h     m 

0       f 

20   37 

+44  54 

20   47 

—    9   22 

20   52 

+80   9 

20  53 

+40  45 

Jan. 

I.X 

a 
51.50 -.07 

n 
.       32.7-3.6 

s 

2.05  +.01 

m 
32.0  -0.4 

a 
9.18-  .78 

m 
50.8  -3.5 

s 
16.26  -.07 

ft 
62.6  —3.4 

ii.i 

51.45  -.oa 

30.0     3.8 

2.08    .03 

32.5     0-4 

8.50    .57 

48.1      3.9 

16.21  -.oa 

60. 1     3.6 

21. 0 

51.46 +.03 

27. 1    3.9 

2. 14      .08 

32.8     0.3 

8.03     .34 

45.0     3.1 

16.21  +.03  ■ 

57-4    «-7 

31.0 

51.52    .08 

24.2    3.9 

2.24      .11 

33-1    o-a 

7.81—  .10 

41.8     3.3 

X6.25    .07  1 

54.6    3.7 

Feb. 

10.0 

51.63    .13 

21.3  3.7 

2.37     -H 

33.2-0.1 

7.82+  .14 

38.6     3.3 

X6.34    .11  , 

1 

51.9    3.6 

20.0 

51.79 +.18 

18.7  -3.3 

2.53  +-X7 

33-2+0.1 

8.09+  .39 

35-4 -M 

1 
X6.48+.16 

49-4  -«-4 

29.9 

51-99    -aa 

16.3      3.x 

2.71      .30 

330    0-3 

8.58     .60 

32.4    3.8 

x6.66    .30 

47.1    3.1 

Mar. 

10.9 

52.24     .87 

14.4      1.7 

2.93      .33 

32.6    0.5 

9.29     .81 

29.7    3.4 

16.88    .34 

45-3    x-7 

20.9 

52.53    -30 

12.9      1.3 

3.17   -n 

32.0    0.7 

X0.20      .98 

|7-5    •-• 

X7.15    .38 

43.8      1.3 

30.8 

52.85    .33 

12.0—0.6 

3-43    -37 

31.1    a9 

ZI.25    I. II 

25.8    1.4 

17.44    .31 

42.9      0.6 

Apr. 

9.8 

53-20+«3« 

1 1.6    0.0 

3.71  +.39 

30.1 +X.  I 

I2.43+I.31 

24.6  —0.8 

17-77  +-34  ' 

42.5 -o-x 

Z9.8 

53-57    '57 

11.9+0.5 

4.01     .31 

28.9    1.3 

13.67    1.36 

24.1  -a3 

X8.Z2     .35 

42.7  +0.5 

99.8 

53-95    -SS 

12.7    I.I 

4.32    .33 

27.5    »-5, 

14.96    1.38 

24.2  +0.4 

18.48     .36 

43.5     »-o 

Maj 

9-7 

54-33    -38 

14. 1     1.6 

4.64    .33 

25.9    1.6 

16.22    1.34 

25.0    x.o 

X8.84     .36 

44.8   1.5 

19.7 

54-70    .36 

16.0      3.1 

4-95    -3a 

^24.3    1.6 

17.44    »-«7 

26.3    1.6 

X9.2O     .36 

46.6    3.0 

29.7 

55.06  +.34 

18.3+3.5 

5-2?  +.31 

22.7  +X.6 

18. 57+1.07 

28.2  +3.1 

X9-55  +-34 

48.8  +3.4 

Jane 

8.7 

55.39    .31 

21.0      2.9 

5-56    .39 

21. X     1.6 

19.58      .93 

30.5     3.6 

X9.88   .31 

51.4  3.7 

18.6 

55.68     .27 

24.1      3.1 

5-«5    -a7 

19.5     X.5 

20.44      .77 

33-3    3.0 

20.  x8    .38 

54-3    3-0 

28.6 

55-93    -as 

27-3      3.3 

6.10    .34 

18.I     X.4 

2Z.Z2      .59 

3^-4    3-S 

20.44   .34 

57-4    3.3 

July 

• 

8.6 

56.13    .18 

30.6  ^4 

6.32     .10 

16.8      X.3 

21.61      .39 

39-8    l-i 

20.66    .19 

60.7    s-3 

18.5 

56.28  +.XS 

34-1+3.4 

6.50 +.16 

15.6 +X. I 

21.904-  .X8 

43-4  +3.« 

20.83  +-«4 

64.0  +3.3 

28.5 

56.37    .06 

37-5    3.3 

6.63      .XI 

14.6    a9 

22.00-  .03 

47-1    3.7 

20.94    .09 

67.3    3.3 

Aag. 

7-5 

56.40  +.01 

40.8   3.3 

6.73   .07 

13.9    0.7 

21.85      .33 

50.8    3.7 

21.00  +.03 

70.5     3.« 

17-5 

56.38— .05 

43-9    3.0 

6.77  +.03 

13-3    0.5 

21.52      .43 

54-4    3-6 

2I.0X  -.03 

73.6    3.9 

27.4 

56.30    .xo 

46.8    S.7 

6.78  -.03 

12.9    0.3 

20.99     .6a 

57-9    3.4 

20.96    .07 

76.4     3.7 

Sept 

6.4 

56.18 -.IS 

49.4  +3.4 

6.73  -.06 

12.6+0.3 

20.27-  .80 

61.2  +3.3 

20.87  -.13 

79.0+3.4 

16.4 

56.01     .19 

51.7    3.1 

6.66    .09 

12.6    0.0 

19.39     -95 

64.2    3.9 

20.73     .x6 

8X.3     S.I 

26.4 

55.80    .ta 

53-6    x-7 

6.55      .13 

12.6-0.1 

18.36   1.09 

66.9    3.5 

20.56     .19 

83.2    X.7 

Oct. 

6.3 

55-57    •«4 

55.0    1.3 

6.42    .13 

12.8    0.3 

17.21     1.30 

69.2    3.0 

20.36     .31 

84.7    i.s 

16.3 

55-32    -as 

56.0    0.8 

6.28    .14 

13.0     0.3 

15.97   x.a8 

71.0    1.6 

20.  X4      .33 

85.8    0.8 

26.3 

55.06  -.a6 

56.6  +0.3 

6.14— .14 

13-4 -«-3 

14.66-1.33 

72.4+1. 1 

19.91  —.33 

86.4  +0.4 

Nov. 

5-2 

54-80    .«5 

56.6  -0.3 

5-99    .14 

13.7    a4 

13  31    1-35 

73.2+0.5 

19.68      .33 

86.5-0.1 

15.2 

54.56     .83 

56. 1    0.7 

5.86      .13 

Z4.I     a4 

IX. 97   1.33 

73-4  -0.1 

19.47      .31 

86.2    0.6 

25.2 

54-33    •«« 

55-2    1.3 

5.75  .10 

14.6    0.5 

X0.66  1.37 

73.0    a7 

19.26     .19 

85.4     x.o 

Dec. 

5-2 

54.14     .18 

53-7    »-7 

5.67   .07 

15.0    O.S 

9.42    x.x8 

72.x    1.3 

19.08     .16 

84.x     1.5 

15.1 

53.98  -.14 

51.8  -3.1 

5.61  -.04 

15-5 -«-5 

8.30  -1.05 

70.5-1.8 

18.93 -.13 

82.4  -1.9 

25.1 

53.86    .10 

49.5     3.4 

5.58  -.oa 

iG.o    0.4 

7-32     .89 

68.5    3.3 

X8.82     .09 

80.3    3.3 

35-1 

53-79  --05 

47  0  -3.7 

5.59  +.oa 

16.4    0.4 

6.52     .70 

66.0  -3.6 

18.75  ~-o6 

78.0 -3.5 
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Mean 
Solar 
Date. 

6x«  Cygni, 

{  Cygni. 

0  Cepbei. 

z  PegasL 

1 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
North, 

Right 
Ascenaion. 

Declination 
North, 

Right 
Ascension. 

Declination 
North. 

h      m 
21       2 

0 

+38  14 

h      m 
21      8 

• 

+29  47 

h      m 
21    16 

+62     8 

h      m 
21    17 

• 

0 
+  19    21 

Jan. 

I.I 

12.70  —.06 

ft 
19.1  -a.a 

a 
29.45  -.03 

n 
62.4  -4.0 

a 

3.07  -.84 

49.2  -4.4 

a 
15.71  -.04 

m 

34.1  -1.6 

II. I 

12.66  —.02 

16.7    a.4 

29.41  —.01 

60.3      3.3 

2.86    .17 

46.5    a.8 

15.70    .00 

32-4     1-7 

21. 1 

12.67  +'03 

14.3    2-5 

29.42  +.oa 

58.0      3.3 

2.73    .09 

43.6    3.0 

15-71  +.03 

30.6     1.8 

310 

12.71      .07 

11.7    a.5 

29.46    .06 

55-7    a.3 

2.68  —.03 

40.5    3.1 

15.75     .0^ 

28.8     1.8    1 

Feb. 

lO.O 

12.80       .XX 

9.2    a.4 

29.54    -10 

53.5    a.a 

2.71  +.07 

37-3    3.1 

1583     .10 

27.1     1.7    1 

1 

20.0 

12.94  +-i^ 

6.8  —a.a 

29.66  +.X4 

51.4-3.0 

2.82  +.IS 

34.2  -3.0 

15.94 +.13 

25.5-1.5    ' 

29.9 

13.12     .ao 

4.8    1.9 

29.82    .18 

49.5     X.7 

3.01     .33 

31.3    S.8 

16.09     .x6 

24.2     1.3 

Mar. 

10.9 

1334     'M 

3.0    1.5 

30.01      .31 

48.0    X.3 

3.28     .31 

28.7    a.4 

16.27     .^ 

23.1     0.9    ^ 

20.9 

13.60     .18 

1.7    I.I 

30.24      .34 

46.9    0.9 

3.62     .37 

26.6    X.9 

16.48     .33 

22.5    as    . 

309 

13.89     .31 

0.9  -0.5 

30.50     .37 

46.3  -0.4 

4.02     .43 

24.9    x«4 

16.72      .35 

22.2  -0.1 

1 

Apr. 

9.8 

14.21  +.33 

0.6    0.0 

30.79  +.30 

46.1  +0.1 

4.48  +.48 

23.8  -0.8 

16.99  +.a8 

22.3+0^4 

19.8 

M-55     -35 

0.9+0.5 

31.10    .3a 

46.5    0.6 

4.98     .51 

23.3  -o.a 

17.28    .30 

22.9     0.8 

29.8 

14.91     .36 

1.7     I.I 

3142  .33 

47-3    I.I 

5.50     .53 

23.4  +0.4 

17.59    .31 

23.9      1.3 

May 

9.8 

15.28     .37 

3.1     1.6 

31-76  .34 

48.6    1.5 

6.03     .53 

24.2      1.0 

17.91     .3a 

25.3     1.6 

19.7 

15-65     .36 

4.9    a.o 

32.10   .ss 

50.4    1.9 

6.56     .53 

25.5    1.6 

18.23    -3S 

27.1      1.9 

29.7 

16.00  +.35 

7.1+3.4 

32.43  +.s» 

52.5  +«.3 

7.07  +.49 

27.4 +3.1 

18.55  +.31 

29.1  +3.3 

June 

8.7 

16.34     .3a 

9.7     3.8 

32.74     .30 

55.0     3.6 

7.54     -45 

29.8     3.6 

18.86    .30 

31.4    a.4 

18.6 

16.65     .39 

12.7    3.0 

33.03     .38 

57.6     3.8 

7.97     -40 

32.6      3.0 

19.14     .38 

33-9    a.5 

28.6 

16.93      '25 

15.8    3.3 

33.29    .a4 

60.5     3.9 

8.35     -34 

35.7      3.3 

19.41      .35 

36.5    3.6 

July 

8.6 

17.16       .31 

19. 1    3.3 

33.52    .ao 

63.4     3.0 

8.65     .37 

39.1      3.5 

19.64      .31 

39.1     3.6 

18.6 

17.35  -♦••'e 

22.4  +3.3 

33.70 +.«6 

66.4  +3.0 

8.88  +.19 

42.7  +3.6 

19.83  +.17 

41. 7 +8.6 

28.5 

17.48       .XI 

25.7    3.3 

33.84    •" 

69.4     «.9 

9.04      .XI 

46.4      3.7 

19.98      .13 

44.3     a.5 

Aug. 

7-5 

17.57    .06 

29.0    3.3 

33.93    .06 

72.2     3.8 

9.IZ  +.03 

50.1      3.7 

2o.o8    .08 

46.7     «.3 

»7-5 

17.60  -l-.oi 

32.1     3-0 

33-97  +.« 

74.9    a.6 

9. 10  —.03 

53.8      3.6 

20.14  +.04 

48.9      3.1 

27.4 

17.58  -.04 

35.0     3.8 

33.96  -.03 

77.4     «.4 

9.02      .13 

57.3      3.4 

20.16— .01 

50.9   1.9 

Sept. 

6.4 

X7-5I  -'09 

37.6  +«.5 

33.CX-.07 

79.7 +a.  I 

8.86  -.ao 

60.6  +3.3 

20.13 -.05 

52.7+1.7 

16.4 

17.41     .13 

39.9    «.a 

33.82    .11 

81.6    x.8 

8.63    .a6 

63.7     3.9 

20.06      .08 

54.3     1.4 

26.4 

17.26     .16 

41.9    X.8 

33.69    .14 

83.2     1.5 

8.34    .31 

66.3    a.s 

19.96     .XX 

55.5     I.' 

Oct. 

6.3 

17.09     .18 

43.5     1.4 

33.54    -Jfi 

84.5     x.i 

8.00    .36 

68.7      3.1 

19.83     .13 

56.5    0.8 

16.3 

16.90     .ao 

44.7     X.0 

33.37    •«7 

85.4    0.7 

7.63     -39 

70.5     X.6 

19.69     .15 

57.1     0.5 

26.3 

16.69  -•» 

45-5  -N>.5 

33.19-.  18 

85.9+0.3 

7.22  -.41 

71.9 +I.I 

19.54  -.15 

57.4  +0.3 

Nov. 

5-3 

26.49     .ao 

45-7 -H).  I 

33.01     .18 

86.0—0.1 

6.81     .43 

72.7  +0.5 

19.38     .15 

57.4  -  o.a 

15-2 

16.29     -19 

45.6  -0.4 

32.83    .17 

85.7    0.5 

6.39     -41 

72.9    0.0 

19.23     .14 

57.1    0.3 

25.2 

16.  xz     .17 

44.9    ag 

32.67    .15 

85.0    0.9 

5-98     .39 

72.6  -  0.6 

19.10     .13 

56.4    0.8 

Dec. 

5-2 

15.95     -15 

43-8    1.3 

32.53     -13 

84.0    x.3 

5.60    .37 

71.7     i.a 

18.98     .11 

55.5      !•« 

X5.2 

15.81  -.la 

42.3  -1.7 

32.41  — .xo 

82.5-1.6 

5.25  -.3a 

70.3-1.7 

18.88  -.08 

54-3  -i*3 

25.1 

15.71     .06 

40.5      3.0 

32.32     .07 

80.8     1.9 

4.95     .37 

68.3    3.3 

18.81     .06 

52.8    1.5 

35-1 

15.65    -.05 

38.3 -«o 

32.27 -.04 

78.8 -3.1 

4.71  -.33 

65.9-3.5 

18.77  -  .03 

51.2-1.7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

P  Aquarii. 

p  CepbeL 

f  Aqnarii. 

ePegasi. 

Mean 
Solar 
Date. 

' 

Right 
Ascension. 

Declination 
Soutk. 

Right 
Ascension. 

Declination 
North. 

Right 

Ascension. 

Sm/A. 

Right 
Aacenaion. 

Declination 
North. 

h      m 

e          « 

h      m 

0         t 

h      ro 

0        t 

h      m 

• 

21    26 

-  6     I 

21    27 

+70    5 

21    32 

—  8  18 

21    39 

+  9  23 

Jan. 

I.I 

a 
4.55  -w 

m 
48.9  -0.5 

a 
15.06  -.39 

m 
84.3  -2.3 

a 
12.50 -.09 

m 

80.1  -a4 

a 
4.08  -.04 

m 
52.1  -1.9 

II. I 

4.55 +.01 

49.5      0,5 

14.71     .30 

81.8      2.7 

12.49  +.01 

80.5    0.4 

4.06 -.01 

50.9      1.9 

21. 1 

4-57    '<H 

50.0      0.4 

14.45     .20 

78.9      3.0 

12.51    .04 

80.9    0.3 

4.06  +.02 

49.7      I.« 

31.0 

4.62    .07 

50.3      0.3 

14.31  -.09 

75-8    32 

12.56    .07 

81. 1  -0.2 

4.10    .05 

48.4      1.9 

Feb. 

10.0 

4.71    .10 

50.6  -a2 

14.27  +.03 

72.6      S.9 

12.64    .09 

81.2    0.0 

4.16    .08 

47.3      l.I 

20.0 

4.83 +.13 

50.7    0.0 

14.36  +.14 

69.4  -3.x 

12.75 +.13 

81. 1  +0.2 

4.25-I-.II 

46.3  -0.9 

29.9 

4.97    .16 

50.6  +a2 

X4.56     .26 

66.4    2.9 

12.89    'i^ 

80.8    a4 

4.38    .14 

45.5      0.6 

Mar. 

10.9 

5-15     -'9 

50.2    0.4 

X4.87     .36 

63.6     2.6 

13-07    -'S 

80.4    0.6 

4.54    .18 

45-0  -0.3 

20.9 

5.35     •« 

49.7    0.7 

15.29     .46 

61.2    a.2 

13.27      .12 

79.7    0.8 

4-73    -ai 

44.8      0.0 

30.9 

5-59    .«4 

48.9    a9 

15-79    -54 

593    1-7 

13.50      .94 

78.8     1.0 

4.95    .24 

44.9  +0.3 

Apr. 

9.8 

5.84  +.87 

47.8  +1.2 

16.37  +-6» 

57.9 -I- » 

13-75  +-«7 

77.7  +1.2 

5.20 +.26 

45.4  +a6 

19.8 

6.12     .99 

46.5     '-4 

17.01     .66 

57-1  -0-5 

14.03    .99 

76.3     1.4 

5.47    .28 

46.2     1.0 

29.8 

6.42     .31 

45.1     1.6 

17.69     .68 

56.9-^0.1 

14-33    -31 

74.8     1.6 

5.77    .30 

47-4    »-3  ! 

May 

9.8 

6.73     -Sa 

43-5    1-7 

18.39     .69 

57.4    0.8 

14.64    .39 

73-1     »-7 

6.07    .31 

48.9    1.6 

19.7 

7.05     .32 

4X.7    1.8 

19.08     .68 

58.5     »-4 

14.96    .33 

71.4     X.8 

6.39    •3a 

50.6     X.8 

29.7 

7-37  +-31 

39.9  +1.8 

19.74  ■»--64 

60.1  +1.9 

15.28  +.sa 

69.6  +1.8 

6.71  +.31 

52.6  +«.o 

June 

8.7 

7.68    .30 

38.0    1.8 

20.37     '» 

62.3     9.4 

15.60    .31 

67.7     1.8 

7.02    .30 

54-7    «•« 

18.7 

7.98    .29 

36.2    1.8 

20.93     -53 

64.9     9.8 

15.90    .99 

66.0     1.7 

7.31   -n 

56.9     9.3 

t 

28.6 

8.25      .26 

34-5    «-7 

21.42     .44 

67.9     3.« 

16.18     .97 

64.3     X.6 

7-59    .a6 

59-2    9.3 

July 

8.6 

8.50     .23 

32.9    1-5 

21.82    .ss 

71.2     3.4 

16.43    .«s 

62.8     X.4 

7.84    .93 

61.5      9.S 

18.6 

8.71  +.19 

3X.4+1.4 

22.13 +.8S 

74.8  +3.e 

16.65  '('•*> 

61.5  +1.3 

8.05  -I-.X9 

63.7  +9.1 

28.5 

8.88    .15 

30.2    i.a 

22.33     -15 

78.5   3.7 

16.83     .x6 

60.3     I.I 

8.22    .15 

65.8      9.0 

Aug. 

7-5 

9.00    .10 

29. 1      I.O 

22.42  +.04 

82.3     3.8 

16.96     .XI 

59.3    0-9 

8.35    .11 

67.7      1.9 

17-5 

9.09    .06 

28.3    a8 

22.41  —.07 

86.0    3.7 

17.05     .07 

58.6    0.6 

8.44    .06 

69.5     «-7 

27.5 

9.12 +.oa 

27.6    0.6 

22.29    '^7 

89.7     3-6 

17.09 +.02 

58.1     0.4 

8.48  +.02 

71.0    X.4 

Sept. 

6.4 

9.12— .02 

27.1  +a4 

22.07  ""••7 

93-2  +3.4 

17.09  —.02 

57.8  40.9 

8.48  -.09 

72.4  +1.9 

X6.4 

9.07    .06 

26.9  +0.2 

21.76     .35 

96.4   3.1 

17.06    .06 

57.6    0,0 

8.44   .03 

73-5    «-o 

26.4 

9.00    .09 

26.8    0.0 

21.36     .43 

99.4     2.8 

16.98     .09 

57.7-0.1 

8.37    .08 

74-3    0-7 

Oct. 

6.4 

8.89    .11 

26.9  -ai 

20.90    .so 

102.0    2.4 

16.88    .11 

57.8    a2 

8.27      .XX 

74-9    o-S 

16.3 

8.77    .13 

27.1    as 

20.37     '55 

104. 1    1.9 

16.76     .19 

58.1     a3 

8.15    .13 

75-3  ■H>.9 

26.3 

8.64— ,13 

27.4  -0.3 

X9.81  -.38 

105.8  +X.4 

16.63 -.13 

58.5  -0-4 

8.02  -.13 

75.4    0,0 

Nov. 

5-3 

8. 50    .  13 

27.8    0.4 

19.21     .60 

106.9     0.9 

16.50      .13 

58.9    0.5 

7.89    .13 

75.3 -«•« 

1 

15.2 

8.37    .12 

28.2    0.5 

i8.6z    .60 

107.5  +0-3 

16.37      .12 

59-4    0-5 

7-75    .»3 

75-0    0-4 

1 

25.2 

8.25    .If 

28.7    0.5 

18.01    .39 

107.5  -0-3 

16.25      •" 

59.9    o»5 

7.63      .12 

74.4    a6 

Dec. 

5-2 

8.15    .09 

29.3    a6 

17.43     -56 

X06.9    a9 

16.15      .09 

60.4    0.5 

7.52      .10 

73-7    «•» 

15.2 

8.07  —.07 

29.8  -0.6 

16.90 —.50 

105.6  -1.5 

16.07  -.07 

60.9-0.5 

7.43  -.06 

72.8  -t.o 

25.1 

8.02    .04 

30.4    0.6 

16.42     .44 

103.9    «-o 

16.01      .04 

61.3    O.S 

7.36    .06 

71.7     X*I 

351 

8.00  —.01 

31.0  -  0.5 

16.02  -.36 

101.7  -a-5 

15.98  -.01 

61.8  -0.4 

7-31  -.03 

70.5 -x.t    j 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

iiCepbei. 

pL  Capricorni. 

79Dra 

conts. 

0  Aqaarii. 

Mmui 
SoUr 
Date. 

Right 
AscenaioQ. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascenaion. 

Declination 

South. 

b     m 

0         t 

h      m 

0         f 

h     m 

• 

h     m 

• 

21    40 

+70  49 

21    47 

—  14      2 

21    51 

+73  " 

22      0 

—  0  49| 

Jan. 

I.I 

a 
20.00  —.43 

68.3 -«.x 

a 
37.21  -.04 

» 
35.8  -o.a 

a 
29-47  -.54 

49.4  -2.0 

a 
26.13  ~.05 

m 

33-5  -0.7 

XI. I 

19.60    .35 

65.9     2.6 

37. 19 -.01 

35.9-0.1 

28.98    .44 

47.2    a.4 

26.09  —.02 

34.3    0.7   ' 

2X.I 

19.31      .24 

63.2    a.9 

37.20  +.oa 

35-9+0.1 

28.60    .32 

44.6    2.8 

26.09  +.01 

34.9    0.6 

3I.I 

19.12    .13 

60.2    S.Z 

37.24    .05 

35.8    0.2 

28.34    •«> 

41.6    3.0 

26.  II     .03 

35.6    0.6 

Feb. 

10.0 

19.05  —.01 

57.0    S-a 

37.30    .08 

35-5    0.4 

28.21  -.06 

38.5    3-2 

26.15     .06 

36.1    0.4 

1 
I 

20.0 

19.094-. II 

53-8  -3.1 

37.40 +.11 

35.0  +0.6 

28.21  4-.08 

35.3 -3-1 

26.23  4-.09 

36.4  -o.a 

Mar. 

I.O 

19.26      .33 

50.7    3.0 

37.53    -U 

34.4    0-7 

28.36      .22 

32.2     3.0 

26.34     .'^ 

36.5    0.0 

X0.9 

19.55     -34 

47.9    t.7 

37.69    .18 

33.6    0.9 

28.64     -35 

29.3    2.8 

26.48     .x6 

36.4  +0.2 

20.9 

19.95     '45 

45-4    «-3 

37.88    .21 

32.5     X.l 

29.05   .47 

26.7     2.4 

26.65     .19 

36.1    0.$ 

30.9 

20.45     .54 

43.3    «.8 

38.10      .34 

31.3    1.3 

29.58    .58 

24.5     1.9 

26.86     .aa 

35.5    0.8 

Apr. 

9.9 

21.03 +.61 

41.8  -x.a 

38.35  +.26 

29.9  4-1.5 

30.21  4-.67 

22.8 -X.4 

27.09  4-.2S 

34.64-x.o 

19.8 

21.67     .67 

40.8  -0.6 

38.63     .29 

28.3     1.6 

30.92     .74 

21.7     0.8 

27-35     .«7 

33.5    1.3 

29.8 

22.37      70 

40.5    0.0 

3893   .31 

26.7     X.7 

31.69     .78 

21.1  -0.2 

27.64     .29 

32.1     x.s 

May 

9.8 

23.08     .7a 

40.8  +0.6 

39.24     .32 

24.9    1.8 

32.49     .80 

21.2  4-a4 

27-94     .31 

30.4     1.7 

19.8 

23.80     .71 

41.7    i.a 

39-57    -33 

23.1     1.8 

33.30    -80 

21.9     1.0 

28.25     .3a 

28.6     x.9    , 

29.7 

24.50  +.68 

43-2  +1.7 

39.90 +.33 

21.34-1.8 

34.09  4-.77 

23.24-1.6 

28.57  +.3« 

26.7  4-a.o 

Jane 

8.7 

25.17     .63 

45.2    a.3 

40.22     .32 

19.6    1.7 

34.84    .72 

25.1     2.1 

28.89     .31 

24.7    2.0   ' 

18.7 

25.77     -57 

47-7    a.7 

40.53     .30 

17.9    1.6 

35.54    fis 

27.4     2.6 

29.19     .30 

22.7    2.0 

28.6 

26.30     .49 

50.6    3.1 

40.83     .28 

16.4     1.4 

36.15     -57 

30.2    3.0 

29.48     .28 

20.7    2.0 

July 

8.6 

26.75     .40 

53-8    3.4 

41. xo    .as 

15.1    x.a 

36.68     .47 

33.3     3.3 

29.75    -^s 

x8.8    1.8 

18.6 

27.10 +.30 

57.3+3.6 

41.33 +.22 

14.0  4-1.0 

37.09  +.36 

36.8  4.3.5 

29.98  4-.2a 

17.0  4-1.7 

28.6 

27.34     .'9 

61.0    3.7 

41.53    -I? 

1 3. 1    0.8 

37.39    .a4 

40.4     3.7 

30.18     .x8 

15.4     i.s 

Aug. 

7.5 

27.48  +.08 

64.8     3-8 

41.68     .13 

12.4    0.5 

37.57  4-.  xa 

44.1     S.8 

30.33     -13 

13.9     «.3    ' 

175 

27.50  -.03 

68.6    3.7 

41.79     .08 

X2.0     0.3 

37.63     .00 

48.0    3.8 

30.44     .09 

12.7       X.I 

27.5 

27.42     .14 

72.3    5.7 

41.85 +.04 

xi.8  4<».i 

37.56 -.13 

51.7     ^'1 

30.51     -05 

IX. 7    0.9 

Sept. 

6.5 

27.23  -.84 

75-9  +3.5 

41.86     .00 

11.8— 0.x 

37.38  -.24 

55-4  +3.6 

30.54  4-.0X 

10.9  +0.7 

16.4 

26.95      .33 

79.3    3.a 

41.84  -.04 

12.0      0.2 

3708   .3$ 

58.9    3.3 

30.52  -.03 

10.4    0.5 

26.4 

26.57     -41 

82.3    a.9 

41.78     .07 

12.3    0.4 

36.68    .44 

62.1     3.x 

30.47     .06 

lo.o    0.3 

Oct. 

6.4 

26.12     .48 

85.1    a.5 

4I.69     .10 

12.7    as 

36.19  .53 

65.0    2.7 

30.40     .09 

9.8+0.1 

16.3 

25.61     .54 

,     87.4    a.i 

41.58     .12 

13.2    0.5 

35.63    -to 

67.5     t.3 

30.29     .XX 

9.8  -O.X     ' 

26.3 

25.04  -.58 

89.34-1.6 

41.45 -.13 

13.7-0.5 

35.00  -.65 

69.6  4-1.8 

30.18  -.la 

10.0-0.2 

Nov. 

5-3 

24.44     .61 

90.6     I.X 

41-32     .13 

14.3    0.5 

34-32    .69 

71.I     1.3 

30.05     .xa 

ia3    0.4 

15-3 

23.82     .6a 

91.4 -hj-s 

41.18     .13 

14.8    0.5 

33.61     .71 

72.1     0.7 

29.93     .la 

ia7    as 

25.2 

23.20    .61 

91.6 -0.1 

41.06     .12 

15-3    O.S 

32.90    .70 

72.5+0.1 

29.81     .11 

IX. 3    a6 

Dec. 

5.2 

22.60    .38 

91.2  o.^ 

40.95     .10 

15.8    0.4 

32.20     .68 

72.3-0.5 

29.70    .10 

11.9    a6 

15.2 

22.03  -.54 

90.2-1.3 

40.86  -.08 

16.1  -0.3 

31.54  -.64 

71.5 -i.i 

29.61  -.oB 

1 
12.5  -a7 

25.1 

'   21.52     .48 

j    88.6    1.8 

40.80     .03 

16.4    0.2 

30.92     .38 

1     70.1     1.7 

29.54     .«* 

13.2    0.7 

— ~  -  _ 

35.1 

21.08— .41 

,    86.5  -a.3 

40.76  -.03 

16.6  -   0.1 

30.38  -.50 

68.2  -2.1 

29-49     .o« 

14.0-0.7   ' 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Gruis. 

S  Aqaarii. 

IT  Aqaarii. 

1 
9  Aquarii.             | 

Mean 

Solar 
'        Date. 

■ 

Right 
AacenBion. 

Declination 

S01UA. 

RiKht 
Ascension. 

Declination 
South. 

RiRht 
Ascension. 

Declination 
North. 

• 

RiKht 
Ascension. 

Declination 
South. 

1 

h     m 

e           • 

h     m 

• 

h     m 

e          * 

h      m 

1       .    , 

22      I 

-47  27 

22    II 

-  8  17 

22    19 

+     0    50 

22    30 

-  038, 

Jan. 

z.x 

• 
40.48— .10 

66.1  +1.3 

s 
20,46  —,05 

69.0-0.4 

a 
57.63  -.06 

56.8   -0.7 

8 
0.46  —.06 

74.8  -0.7 

1 

ZI.I 

40.41     .05 

64.6    1.6 

20.42  —.03 

69.4      0,3 

57.58    .04 

56.0        0.7 

0.40      .04 

75-5    0.7 

2I.I 

40.38  —.01 

62.8    X.9 

20.41     .00 

69.7      0.3 

57.55  -.01 

55-3    0-7 

0.37  —.08 

76.1    a6 

3X.X 

40.39  +.03 

60.8      8.S 

20.42  +-.03 

69.8-0.1 

57.55  +..01 

54-6    0-6 

0.37 +.01 

76.7    0.5 

Feb. 

XO.O 

40.45     .oB 

58-5      «-4 

20.46     .06 

69.9+-O.I 

57.58    .04 

54-1    0-5 

0.38       .03 

77.1    0.4 

2O.0 

40.55+-" 

56.0 -H.  5 

20.53  +-09 

69.7+0.3 

57.64  +-.07 

53-7  -«-3 

0.43  +.06 

77.4  -0.2 

Mar. 

I.O 

40.70    .17 

53.5     «-6 

20.64      .13 

69.4    a4 

57.73     .10 

53.4  -«•» 

0.51      .10 

77.6    0.0 

XI.O 

40.89     .21 

50.8     8.6 

20.77    -'S 

68.8    0.7 

57-85     -M 

53-4  +o-« 

0.62    .13 

77.5  +o-« 

1 

1 

20.9 

41.12     .36 

48.2     8.6 

20.93    .18 

68. 1    0.9 

58.00     .17 

53-7    0-4 

0.77    .16 

77.1     0.5 

1 

1 
1 

30.9 

4X.40    .30 

45.6     3.6 

21.13      .31 

67.1       X.I 

58.19      .30 

54-3    ©-7 

0.94     .19 

76.5     0.8 

1 

Apr. 

9.9 

4X.72  +.34 

43.0  +3.5 

21.36 +.34 

65.8  +-I.3 

58.4X  +-.83 

55.1+1-0 

1.16 +.23 

75.6 -f  1.0 

i 

X9.8 

42.07     .37 

40.6    3.3 

2X.6i    .37 

64.4     1.5 

58.66    .36 : 

56.2    1.3 

X.40    .26 

74.4     1.3 

29.8 

42.46     .40 

38.4      3.1 

21.89     .39 

62.8     1.7 

58.93     .28 

57-5    i-S 

1.67    .38 

730     »-5 

May 

9.8 

42.87     .4a 

36.4      1.9 

22.20     .31 

61.0     1.8 

59-23  -30  j 

59.1    1.7 

1.96    .30 

71.4     1.7 

19.8 

43«29     -43 

34*6    1.6 

22.51      .33 

59.2     1.9 

59-54    -31 

60.9    x.9 

2.27    .31 

69.6     1.9 

1 

29.7 

43-73  +.43 

33-2  +»-3 

22.84  +.33 

57.3  +1.9 

59.86  +.33  1 

62.9  +3.0 

2.59+33 

67.6  +^.0 

June 

8.7 

44.16    .43 

32.1    0.9 

23.16     .33 

55-3    1-9 

60.  x8    .33 

64.9      3.x 

2.91    .33 

65.6     2.0 

18.7 

44.58    .41 

31.4    0.5 

23-47    -3' 

53.4    1.8 

60.49    .31  . 

1 

67.0      3.1 

3.22    .31 

63.5     2.0 

28.7 

44.98    .38 

31.0+0.1 

23-77    -as 

51.6     X.7 

60.79     .39 

69.  X      3.0 

3-53    -89 

61.5     2.0 

I«iy 

8.6 

45-35    -34 

31-1  -0.3 

24.05    .36 

50.0     1.3 

61.06    .a6 

71.0      1.9 

3.8X    .37 

59.5     x.9 

z8.6 

45.67  +.30 

31.6-0.6 

24.29  +.33 

48.5  +1-4 

61.31  +-.33 

72.9+-X.8 

4.06  +-.24 

57.7 +»-8    ' 

28.6 

45-95    -a4 

32.4    1.0 

24.50    .19 

47-3    i-a 

61.52     .X9 

74-7    ».7 

4.28    .20 

56.0     X.6 

Aug. 

7-5 

46. 16    .19 

33-6    1.3 

24.67    .15 

46.2    0.9 

61.69     .15 

76.2    1.5 

4.46    .16 

54-5    M  ' 

1 
1 

17-5 

46.32    .12 

350    «-5 

24.80    .11 

45-4    0-7 

61.82     .11 

77.6    1.3 

4.60    .12 

53-2      X.2 

1 

( 

27.5 

46.4  Z  •(-•06 

36.6    1.7 

24.88    .06 

44.8    0.3 

61.91     .06 

78.7    1.0 

4.70    .07 

52.2    a9 

Sept. 

6.5 

46.43      .00 

38.4  -1.8 

24.92  +-.03 

44-5  40.3 

61.95 +-.02 

79.6  +0.8 

4-75  +-03 

51-3  +«.7 

16.4 

46.40  -.06 

40.3    1.8 

24.92  —.02 

44-3 +o-« 

61.95  ~*o' 

80.3    0.6 

4.77    .00 

50.8    0.5 

1 

26.4 

46.31    .11 

42.1     1.8 

24.88      .03 

44.4-0.1 

61.92     .05 

80.8    0.4 

4-75  --04 

50.4    0.3 

Oct. 

6.4 

46.17    .16 

43-9    «-7 

24.81     .oB 

44.6    0.3 

61.86    .08 

81.0  +0.3 

4.69    .07 

50.2  +O.X 

1 
I 

16.4 

45-99    -«9 

45-5    «-5 

24.71     .11 

44.9    0.4 

61.77     -'O 

81.  X     0.0 

4.61    .09 

50.2  — o,x 

1 

1 

26.3 

45-79  -•«! 

46.8  -1.3 

24.60 -.13 

45-3 -0-5 

61.67 -.11 

81.0  -0.3 

4.5X  -.xo 

,  50-4-0.3 

Nov. 

5-3 

45-57    -« 

47.8     0.K 

24.48      .13 

45-8    0.5 

61.55     •«« 

80.7    0.3 

4.40     .XI 

50.6    0.4 

153 

45-35    .« 

48.4    0.4 

24.36      .13 

46.3    0.5 

61.43      .13 

80.3    0.4 

4.29    .11 

51.1    0.5 

25.2 

45.13    .« 

48.7  -0.1 

24.24      .11 

46.9    0.5 

61.31     .IX 

79.8    0.5 

4.17     .XI 

51.6    0.6 

Dec. 

1 

5-2 

44.93    -19 

48.6  +0.3 

24.13      .10 

47-4    0-5 

61.20    .10 

79.2    0.6 

4.06      .10 

52.2   0.6 

15.2 

44.76  -.16 

48. 1+0.7 

24.03  -.09 

48.0—0.5 

6i.ii  -.09 

78.6  -0.7 

3.96  -.09 

52.8  -0.7 

25.2 

44.62    .12 

47.1       1.1 

23.96      .07 

48.4    0.5 

61.03     •°7 

77-8    0.7 

3.88     .08 

53-5    0.7 

35-1 

44.51  -.09 

45-9 +«-4 

23.90  -.05 

48.9  -0.4 

60.96  -.05 

77.x -0.7 

3.81  -.06 

54-2  -0.7 
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Mean 
Solar 
Date. 


Jan. 


X.2 

zz.i 

2X.I 

3X.X 
Feb.    XO.X 

20.0 

Mar.  z-o 
xx.o 
20.9 
30.9 


Apr. 


May 


June 


July 


Aug. 


Nov. 


Dec. 


9.9 

19.9 

29.8 

9.8 

X9.8 

29.8 

8.7 

18.7 

28.7 

8.6 

x8.6 

28.6 

7.6 

175 
27.5 


Sept  6.5 
16.5 
26.4 

Oct,  6.4 
X6.4 


226  Cephei  (B.) 


Right 
Ascension. 


26.3 

5-3 

15-3 

253 

5-2 

X5.2 
25.2 
35-2 


h     m 
22   30 


22.29  —.71 
21.62     .63 

21.05  .51 

20.61  .37 

20.30  .33 

2a  X  5  -.07 

20.17 +.Z0 
20.35  .36 
20.69     .49 

2x.z8    .96 

2X.8o  +.68 

82.55  '79 
23.38     .86 

24.27     .91 

25.20    .gs 

26.14  4-.93 

27.06  .89 

27.93  .84 
28.73  -T* 
29.44     '^ 

30.05  +.54 

3053  -4* 
30.89     .99 

31.10  .15 
31.18 +.01 

3X.i3-.za 

30.94  .35 

30.62  .38 
30.18  .49 
29.64     .99 

29.01  -.67 
28.30    .74 

27.53  .79 
26.72     .81 

25.9X     .Sz 


Declination 
North, 


25.  XO 
24.32 
23.61 


.79 
-75 

.68 


+75  41 


4I»5  -M 

39.8  3.0 

37-6    a.4 

34.9  3.8 

32.0    9.0 

28.9  — 3.Z 

25.8  3.x 

22.7  3.0 

19.9  3.7 

17.3  «.3 

15.2  — Z.9 
13.6  Z.3 
Z2.6  0.7 
X2.X-O.Z 

X2.3  +0.5 

Z3.0  -f  x.o 
X4.4    Z.6 

Z6.2     3.Z 

z8.6    3.6 

21.4  3.0 

24.6  +3.3 

28.0  3.5 
31-6  3.7 
35-4  3.8 
39-3  3.8 

43.x +3.8 

46.8  3.6 

50-3  3.4 
53-6  3.1 
56.6    a.8 

59.1 +4.3 

61.3  Z.8 

62.8  z.3 

63.9  0,7 
64.3 -faz 

64.1  —0.3 
63.3  i.z 
61.9 -X.6 


(PegasL 


Right 
AscensioiL 


h     m 
22   36 


16.15  —.08 
x6.o8  .OS 
16.04  .03 
16.02  — .oz 

16.03  +.03 

16.07  +*®5 
16.13  .oB 
16.23  •<* 
16.37     .16 

16.55  •»9 

16.76  +.33 

17.00  .35 

X7.26  .38 

17.56  .30 
17.87  .33 

X8.19  +.3a 
18.51  .33 
18.83     .3x 

19*13    *n 

19.42     .37 

19.67  +.34 
X9.89     .ao 

20.08  .z6 
20.22  .Z3 
20.32     .08 


20.38  + 
20.40 
20.38  - 
20.33 
20.25 


04 
.00 

03 
.06 
.09 


20.15  — .zo 
20.04     .zz 

19.93     •<> 
19.81     .zs 

19.69     .zz 
19.59  -.XO 

19.49    .09 

X9.42  -.07 


Decliziation 
North, 


H-io  17 

m 
20.0  — Z.O 
18.9     Z.Z 
17.9      Z.Z 

16.8  z*z 

15.7  Z.0 

14.8  -0.9 
14.0    0.7 

13-5    0.4 
13.2 -O.X 

13.2  +0.3 

.X3.6+0.5 

14.3  0.9 

15-3    x.a 
16.6     Z.5 

18.3  Z.7 

20.x +3.0 

22.2  a.z 

24.4  3.3 

26.6  3.3 

28.9  8.3 

31.2+3.8 

33-4  «•« 

35-4  "-o 

37-3  X.8 

39.0  z.6 

40.5  +Z.4 

41.7  Z.Z 

42.7  0.9 

43.5  0.6 
44.0    Oi.4 

44.3+0.3 

44.3  0.0 

44.2  -0.3 

43.8  0,5 

43.3  ©.6 

42.6  -0.8 

41.7  0.9 
40.7  —Z.O 


<CepheL 


Right 
Aicenaion. 


h     zn 
22   45 


56.17 -.39 
55.80     .34 

55.49  .a8 
55.24    .az 

55.07  -"S 

54.98  -.04 

54.99  +.05 
55.09  -15 
55-29  .as 
55-58    .34 

55.96  +.43 
56.41    .48 

56.93  -54 
57-49    .58 

58.08  .60 

58.69  +.6z 
59.30  .60 
59.88  .57 
60.43  .53 
60.93    ^7 


61.37 +. 

6X.74 

62.03 

62.24 

62.36' 

62.40 
62.35 
62.23 
62.03 
61.77 

6X.45 
61.09 
60.69 
60.26 
59.83 


,40 
.33 
•as 
.16 
'.08 

.00 

-.06 

.z6 

•as 

-•34 

.38 

.4X 
•43 
-44 


Decliziation 
North. 


59.39 --43 
58.97  .4Z 
58.58  -.37 


+65   38 

m 
87.9  -X.4 

86.2    Z.9 

84.x     8.3 

8X.5   8.7 

78.7  8.9 

75.8  -S.0 

72.8  3.0 

69.8  8.8 
67.x  3.6 
64.7     8.8 

62.7  -X.8 

61.2      z.8 

60.2  0.7 

59.8  — 0.Z 

60.0 +O.S 

60.8  +Z.Z 

62.1     z.6 

64.0     3.Z 

66.3  8.6 

69. 1  3.9 

72.2  +3.3 

75-6  3.S 

79.2  3.6 

82.9  3.7 
86.6  3.7 

90.3  +3.7 
93-9  3.5 
97-4    3.3 

X00.5    3.0 

X03.4    8.7 

X05.9  +8.3 
107.9  z.8 
109.4  z.s 
1 10.4  0.7 
ZI0.8+0.Z 


XX0.6 
109.9    t.z 
108.5— z.6 


AAqnarii 


Right 
Ascenaion. 


h     m 
22   47 


XI.24— .07 
XX. z8    .09 

XX.  X4  .03 
XX.  X2  — .OZ 
ZX.X2+.a8 

XX.Z6+.Q9 

X1.22     .06 

XX.32   .It 

11.44  '^S 
zx.6z    .z8 

zx.Sz  +.n 
X2.04  .88 
X2.30     .87 

X2.58    .90 

X2.89  .sx 
X3.2X  +.38 

13.53  -St 

13.86     .38 

14.17   .30 

X4.46     .86 

1473  +-a9 
14-97  -as 
X5.17    .z8 

15-33  -M 
15.44    -09 

1552  +.09 
15.55  +•« 

15.54  ""-oa 
15.50    .09 

15-44    •<* 


Declination 


15-35 
15-24 

15.13 
15.02 
X4.90 


.ze 

.IX 

.zx 

.zx 

.XI 


X4.80  —.10 

X4.7X    .08 
14.63  -.07 


-8    7 


62.4-0.4 
62.8  ,  0.3 

63.  Z    0.8 

63.2  — O.X 
63.2  +0.X 

63.0  +0.3 

62.7  0.9 
62.Z  0.7 
6Z.3    o^ 

60.2  1.8 
58.9+1.4 

57.5  X.6 

55.8  x.8 
54.0  X.9 
52.0 


50.0+8.0 

48.0  8.0 
46.0  Z.9 
44.  Z     Z.8 

42.3  «-7 

40.7  +X.9 

39.4  «-S 

38.2  X.O 

37-3    0.8 

d^'i  0.9 

36.3  +0.S 

36.  Z  +O.Z 
36.2  -O.Z 
36-4    o-S 

36.7  0.4 


37-« 
37.8 

38.4 
39-0 
39.6 


0.6 
0.6 
0.6 
0.6 


40.2-0.6 
40.7    a9 

4Z.X  -e.4  I 
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Mean 

Solar 
Date. 


Jan. 


1.2 

XI. I 
21. 1 

Feb.    10.1 

20.I 

Mar.      lo 
ii.o 

2t.O 

30-9 


Apr. 


May 


June 


July 


Sept. 


Oct. 


Nov. 


Dec. 


9-9 
19.9 
29.8 

9.8 
19.8 

29.8 

8.7 

18.7 

28.7 

8.6 


18.6 
28.6 

Aug.      7-6 

17-5 
27.5 


6.5 
1C.5 
26.4 

6.4 
16.4 

26.3 

5-3 
15-3 
253 

5-2 

15-2 
25.2 
35-2 


aPiscis  Austral  is. 
[^Fomaihout.) 


Right  Declination 

Ascension.  South, 


h     m 
22    51 

t 
54.28  —.09 

54.20     .07  , 

54.14      .<H  I 

54.11  —.01 

54.10  -f.08 

54.13  +.05 
54.20       .08 

54.30  .la 
54.61     .19 

54.82  +.23 

55.07     .rj 

55-35     -30 
55.66     .3a  , 
56.00     .34 

I 
56.35  +  36 

56.71  -36 
57.07     .36 

57-41  .34 
57-74     -sa 

58.05  4..a9 

58.32  .85 
58.54     .ax 

58.73  -'C 
58.86     .12 

58.95  +.07 
58.98  +.oa 
58.97  -.oa 
58.93  .06 
58.84     .09 

58.73  -.11 
58.60  .13 
58.46  .14 
58.32  .14 
58.18      .13 

58.04  — .la 

57-93  •" 
57.83     .09 


-30   10 

m 

34.3  -h).3 
33-8  0.6 
33.1  0.9 
32.1  i.i 
30.8    1.3 

29.3  -l-r.e 

27.6  1.8 

25.7  2.0 
23.6  a.i 

21.4  %.% 

19. 1  -ha.3 

16.8  a.3 

14-5    a-3 

12.2  ^,^ 
9.9    a.  I 

7.9  +a.o 

6.0  1.8 
4.4     1.3 

3.1  i.a 
2.0    a9 

1.4  -H).5 
l.o  +o.a 
1.0 -o.a 
1.3  as 
2.0    0.8 

2.9  — i.o 
4.0     I.a 

5.2  1.3 
6.6  t.3 
7.9    1.3 

9.2  —I.a 
Z0.4  I.I 
1 1.4  0.9 
12.2    a7 

12.8  a4 

13.I  -0.1 
13.1  +0.1 

12.9  +0.4 


aPegasi 
{MarJka6.) 


Rinht 
Ascension. 


h     m 
22   59 


34.51  -.09 

34-43  -07 
34.36  .05 
34.32     .OS 

34.31  —.01 

34.32  4-.oa 
34.36    .06 

34-44  -09 
34-55  '^3 
34-71    •«7 

34.90  +.ai 
35-12  .a4 
35-38  .ay 
35-67  -90 
35-97    -sx 

36.30 -f.sa 
36.62  .33 
36.95    .3a 

37.27  .31 
37-56    .«9 

37.84  +.«6 
38.08    .as 

38.28  .19 
38.45  .16 
38.57    .la 

38.65  +.06 
38.69  +.oa 
38.69  —.01 

38.66  .04 
38.60    .07 

38.52  -.09 
38.42     .10 

38.31     •" 

38.20      .XI 

38.08     .11 

37.97  -.11 
37.87  .xo 
37-77  --09 


Declination 
North. 


+  14   38 

m 
48.2  —I.I 

47.1    I.I 

46.0  I.a 

44-7  !•« 
43-5    x-« 

42.4  -I.I 
4X.4  a9 
40.6    0.7 

40.1  0.4 
39.9-0.1 


39.9  +o.a 

40.4  0.6 

41.2  0.9 

42.3  1-3 
43-8    1.6 

45.5  +1.8 

47.5  a.o 

49-7    «-« 
51.9    «.3 

54-3    «-4 

56.7  +a.3 

59.0  a.3 

61.3  a.a 

63.4  8.0 

65.3  1.8 

67.1  +1.6 

68.6  1.4 

69.8  I.a 

70.9  0.9 

71.7  0,7 

72.2  +0.4 

72.5  +o.a 
72.5-0.1 

72.3  0.3 

71.8  0.5 

71.2  -0.7 

70.4  0.9 

69.4  -I.I 


o  Cepbei. 


Right 
Ascension. 


b      m 
23    14 


a 
19.14 

18.71 

18.33 
18.00 

17-75 


•-44 
•41 

.36 

•39 
.ao 


17-59  --" 
17.52  -.01 
17.56 +.09 
17.71  .ao 
17.96    .30 

18.30 +.39 
18.74  .48 
19.25  .53 
19.83  .60 
20.45     -^3 

21. 10 +.63 
21.76  .63 
22.41  .63 
23.02  .60 
23.60     .55 

24.12  4-.49 
24.58     .41 

24-95  -33 
25.25     ,ri 

25.45    .16 

25.57  +-07 
25.60  -.01 
25.54  -'o 
25.40  .17 
25.19    .as 


24.91 

24-57 
24.18 

23-75 
23.29 


.31 
.37 
•41 

•44 

.46 


Declination 
North, 


22.83  -.47 
22.36  .46 
21.91 -.43 


+67    32 


51.5-1.0 
50.2  X.5 
48.4  a.o 
46.2  a.4 
43-6    a.7 

40.7  -a.9 
37-8    3-0 

34.8  a.9 

32.0  a.7 
29.4    3.4 

27.2  — a.o 
25.4    1.6 

24.0      X.I 

23.2  -0.3 
23.0+0.1 

23.4  +0.7 
24.4    I.a 

25.9  1.7 
27.9  a.a 
30.4    a.6 

33-2  +3.0 

36.4  3.3 

39-8  3.5 

43.4  3.6 

47-1  s-7 

50.9437 
54-6  3-6 
58.2    3-5 

61.6  s-3 

64.7  5.0 

67.5+3.6 
69.9    a.a 

71.8  1.7 

73.1  I.I 
74.0+0.5 

74-3-0.1 

73-9  0-6 
73.0-1.1 


(^Piscium. 


Right 
Ascension. 


b     m 
23   22 


41-47 
41.38 

41-31 
41.26 

41.23 


-.09 
.06 
.06 
.04 

-.08 


41.22  +.01 

41.25  .04 
41.30  .07 
41.39      ." 

41-52    'IS 

41.69  +.19 
41.89  .aa 
42.13  .as 
42.39  .a8 
42.69    .30 

43.00  +.33 
43-32    .33 

43-64    'Sa 

43.96  .31 

44.26  .39 

44-55  +-87 
44.80    .34 

45.02      .30 

45-21  .17 
45-36    .13 

45.46  +.09 
45-53  -05 
45-55  +-0' 
45-55  -•« 
45.51    .OS 

45-45  --07 
45-38  .09 
45.28    .10 

45.18      .10 

45.08    .11 

44.97  -.10 
44.87  .10 
44.78     .09 


Declination 
North. 


+  5  48 


29.2  -0.8 

28.5  0.8 

27.7  0.8 
26.9    0.7 

26.2  0.6 

25.6  — O.S 
25.1  0.3 
24.9-0.1 

24.8  +0.1 
25.1    0.4 

25.6  +0.7 

26.5  1.0 

27.6  1.3 
29.0     1. 3 

30.6  1.7 

32.5  +1-9 

34-5    a-« 

36.6  2.1 

38.7  3.2 

40.9  3.1 

43.0  +2.0 
45.0  1.9 
46.9  1.7 
48.5  1.6 
50.0     1.4 

51.3+1. 1 

52.3  0.9 
53-0  0-7 
53-6  0.5 
54.0  +0.3 


54-1 
54.0 

53.8 

53-4 
52.9 


0.0 
0.1 
0.3 
0.4 
0.6 


52.3  -0-7 
51.6  0.7 
50.8  -  0.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

I  Piscium. 

^Cepbei. 

Groombridge  4163. 

w  Piscium. 

Mean 
Solar 
Date. 

1 

Right 
Aftcenston. 

h     m 

I  Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascensioa 

Declination 
North. 

1 

0 

h      m 

e          * 

h     m 

0         * 

h      m 

• 

23  34 

+  53 

23  34 

+77    2 

23  49 

+73  49 

23  53 

+  6  17 

Jan. 

X.2 

s 
36.07  -.09 

47.5    -0.7 

• 

60.84-  -86 

n 
87.2  —0.5 

a 
43-95  --67 

m 
74.7  -0.4 

• 
58.36  —.10 

1 
18.4  -0.7 

1 

II. 2 

35-99    -08 

46.8     0.8 

60.01      .81 

86.3      X.3 

43- 30    -64 

74.0       1.0 

58.26   .09 

17.6      0.7     1 

21.2 

3591     -07 

46.0    0.8 

59-23     .73 

84.9    X.7 

42.68    .59 

72.7     1.6 

58.18   .08 

16.9      0.7 

3I.I 

35-85    -05 

:     45-3    0.7 

58.55     .63 

82.9      8.3 

42.12    .31 

70.9     3.1 

58.10   .06 

16. 1      0.7 

Feb. 

IO.I 

35.81  —.03 

44.6    0.6 

57-99    -49 

80.5     3.6 

41.66    .41 

68.6    3.S 

58.05   .04 

15.5      0.6 

20.I 

35.80    .00 

44.0  -0.3 

57-57-  -33 

77.7  -3.9 

41.30 -.39 

65.9  —3.8 

58.01  —.03 

14.9  -0.5 

Mar. 

I.O 

35.81  +.03 

43-6    a3 

57.32-  .16 

74-8    3.0 

41.07     .x6 

63.1    3.0 

58.01  +.01 

14.5      0.3 

XI.O 

35.85    .06 

43.4 -a  I 

57.25+  .03 

71-7    3.0 

40.98  —.03 

60.0    3.0 

58.03    .04 

14.2-0.1 

2I.O 

35.93    .10 

43-5-H)-a 

57-37     -«> 

68.7    3.9 

41.04 +.13 

57.1     a-9 

58.09    .08 

14.2  +ai 

31.0 

36.05    .14 

43-7    0.4 

57.66     .38 

65.8    a.7 

41.25     .38 

54-2     3.7 

58.19      .13 

14-4    0-3 

Apr. 

9.9 

36.20  +.17 

44-3  +0.7 

58.13+  -55 

63-3  -4-4 

41.59 +.43 

51.6—3.4 

58.32  +.16 

14.9  +0.6 

19.9 

36.40      .31 

45.2    1.0 

58.76     .70 

61.0      3.0 

42.08     .54 

49.4    3.0 

58.50      .30 

15.6    0.9 

29.9 

36.63    .as 

46.3    1.3 

59-53     .83 

59-3    i.S 

42.68     .65 

47.5     >-6 

58.72     .33 

16.7     1.3 

May 

9.9 

36.89     .97 

47-7    >-5 

60.4  z    .93 

58.0    x.o 

43.38     .74 

46.2     I.X 

58.97      .36 

iS.O      X.4 

19.8 

37- 18    •*> 

49-3    «-7 

61.38    .99 

57-3  -^^ 

44.16     .81 

45-4-0-5 

59-24    .a9 

19.5   1.7 

< 

29-8 

37-48  +-3I 

51.1 +1-9 

62.40+X.04 

$y.2  +0.3 

44.99  +.85 

45.2  +0.1 

59-54  +-3I 

21.3  +1.9 

June 

8.8 

37.80    .3a 

53.1    a.o 

63.45   1.04 

57-7   0-7 

45.86     .87 

45.5    0.6 

59.86    .33 

23.2    3.0 

18.8 

38.13     -sa 

55-2    a.i 

64.49     1. 03 

58.7    1.3 

46.73     .86 

46.4      t.3 

60.19    .3a 

25.3      3.1 

28.7 

38.45     -sa 

57-3    a-« 

65.50       .98 

60.3    1.9 

47.58     .83 

47-9    1-7 

60.51     .33 

27.4      3.1 

July 

8.7 

38.76    .30 

59.5    a.i 

66.45       .91 

62.4    3.3 

48.40     .79 

49.9      3.3 

60.83    -SI 

29.6      3. 1 

1 

18.7 

39.05  +.a8 

61.5+3.0 

67.32+  .83 

64.9  +8.7 

49.16 +.73 

52.3  +3.6 

61.12  +.39 

31.6 +t.o 

1 

28.6 

3931     -as 

63.5     x-9 

68.10       .73 

67.8    3.1 

49.84     .64 

55-1    3.0 

61.40     .36 

33-6    1.9 

Aug 

7.6 

39-55    •«» 

65.3     «-7 

68.75       .59 

71. 1    3.4 

50.43     .54 

58.2     3-3 

61.64    -aa 

35-5    «•» 

17.6 

39.74    .18 

66.9     1.5 

69.28       .46 

74.6   3.6 

50.92     .44 

61.6     3.3 

61.86    .19 

37.2    1.6 

1 
1 

27.6 

39.90    .14 

68.3     1.3 

69.67       .33 

78.3    3.8 

51.31     -33 

65.3     3.7 

62.03     .16 

38.7    »-4 

Sept. 

6.5 

40.02  +.to 

69.5+1. 1 

69.92+  .x8 

82.1+3.8 

51.58  +.31 

69.0  +3.8 

62.17 +.13 

40.0  +1.3 

16.5 

40.10    .06 

70.5     0.8 

70.02+  .03 

86.0    3.8 

51.74  +.10 

72.8     3.8 

62.27     -oB 

41.0      0.9 

26.5 

40.14 +<oa 

71.2    a6 

69.98"  .11 

89.8    3.7 

51.78  -.03 

76.6     3.7 

62.33     -04 

41.8      0.7 

Oct. 

6.4 

40. 14  -.01 

71.7     0.4 

69.80     .35 

93-5    3.6 

51.70      .13 

80.3     3.6 

62.35  +-o» 

42-4     0-5 

16.4 

40.12    .04 

72.0+0,8 

69.48     .38 

97.0    3.3 

5152     .«4 

83.7     3.4 

62.35  --oa  , 

42.8    0.3 

26.4 

40.07  -.06 

1 

72.1     0.0 

69.03—  .50 

100.2  +3.0 

51.23 -.34 

87.0  +3.1 

62.32  -.04 

42.9 +0.1 

Nov. 

5-4 

40.00    .08 

'     72.0  -o.a 

68.47     •fii 

103.0    3.6 

50.84     .43 

89.8     3.7 

62.26     .06 

42.9    0.1    J 

153 

39.92    .09 

71.8    a3 

67.81      .71 

105.4    3.3 

50-37     -5' 

92.3      3.3 

62.19     .08 

42.7    0.3   ' 

25-3 

39.82    .10 

\     71-4    0-5 

67.06     .78 

107.3    1.6 

49.82     .58 

94-3    «.r 

62.10    .09 

42.4    0.4 

Dec. 

5-3 

39.72    .10 

70.8    0.6 

66.24     *^ 

108.7    x.t 

49.21     .63 

95-7    «-a 

62.01     .10 

41.9    0.5   ' 

15-3 

39.62  -.10 

,     70.2  -0.7 

65.38-  .87 

109.5  +0.4 

48.56  -.66 

96.6  +0.6 

61.91  —.10 

41.4-0.6   ' 

25.2 

39.52    .10 

69.5    0,7 

64.51      .86 

109.6  -0.3 

47.90     .67 

96.9    0.0 

61.81       .10 

40.7    0.7 

• 

35.2 

39.43  -.09 

68.8  -0.8 

63.66-  .84 

109.1  -0.7 

47.23  -.66 

96.5  -0.6 

61.70    .10 

40.0  -  0.7 

ADDITIONAL  FIXED  STARS,  1896. 


'M5 


APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 

P  Cassiop. 

22  Androro. 

ffAndrom. 

I  Ceil 

6Urs.  Min.. 
S.P. 

44  Piscium. 

TT  Androm, 

0  Ca.ssiop. 

• 

•         r 

0      f 

• 

0      * 

0 

e         « 

0         r 

Date. 

31 25 

44  30 

53  47 

99  24 

358  17 

88  38 

56  51 

42  17 

h      m 

h      in 

h     m 

h      m 

h      m 

h      m 

h      m 

h      ID 

0     3 

0      4 

0    12 

0    14 

0    13 

0    20 

0   31 

0  38 

■ 

8 

8 

8 

8 

8 

8 

a 

Jan.    0.3 

36.85  -.3a 

54.54  -.31 

53-53  --IS 

7.91   -.09 

i03.53+7.5t 

4-57  --" 

19.56  -.18 

55-59  --M 

10. 2 

36.54    •*> 

54-34     •«9 

53-38    .X5 

7.82      .10 

1 1 1.02  7.37 

4.46    .10 

19.40       .16 

55-37     -w 

20.2 

36.26    .36 

54.16    .17 

53-24     -14 

7.72       .09 

118.27   6-99 

4-37     -08 

19.26       .14 

55-15     -" 

30.2 

36.01  -.85 

53-99  --13 

53.10  -.14 

7.64  -.07 

124.99+6.31 

4.29  -.07 

19.12  -.13 

54.96  -.19 

Aug.  26.6 

41.70  +.9S 

58.67  +.10 

57.36  +.30 

11.40  +.x8 

61.84—3.37 

8.00  +.x8 

23.16  +.31 

59-50  +.a6 

Sept.  5-5 

41.92       .18 

58.84     .X5 

57-53     .15 

".55     -14 

59.07    3.37 

8.15     .14 

23.35      -18 

59.74    •«»  i 

15-5 

42.06       .XX 

58.97     .10 

57.67       .XI 

11.67      .10 

57-30    X.35 

8.28      .13 

23-5»     -M 

59.92     .16 

t          ^5.5 

42.14  +.06 

59.05     .06 

57-75     -07 

11.75    •<* 

56. 58-0.  x8 

8.36      .08 

23.62      .10 

60.06     .11 

Oct.    5-5 

42.18       .00 

59.09  +.03 

57.80  +.03 

11.80  +.03 

56.94+0.93 

8.42       .04 

23.69     .06 

60. 14     .07 

1          15.4 

42.14  -.05 

59.08  —.03 

57.82     .00 

II.81      .00 

58.43+3.03 

8.44  +.01 

23.73  +•« 

60.19  -t-.oa 

254 

42.07     .11 

59.04       .06 

57.80  -.04 

11.80  —.03 

61.00    3.X0 

8.44  —.01 

23-73  -.01 

60.20  — .oa  , 

Nov.  4-4 

41.92    .16 

58.96     .xo 

57-74     -07 

11.76    .06 

64.64    4.X4  j 

8.41       .04 

23-71     -04 

60.15     -06 

1          '^'^ 

41.74   .20 

58.84       .13 

57.66       .10 

11.69    -08 

69.28    5.X0 

8.35       .06 

23.64     .07 

60.07     -10 

,          24.3 

41.52       .34 

58.70       .15 

57-55     •« 

IX.6I     .09 

74-83    5.93 

8.27       .08 

23.56     .09 

59.96      .13  , 

Dec.    4-3 

41.27  -.37 

5853  --17 

57-43  --13 

11.51  -.10 

81.14-1^63 

8.19  -.09 

23.46  -.11 

59.82  -.16 

M-3 

40.98      .39 

58.36     .x8 

57.29    .14 

11.42     .to 

88.07   7-w 

8.10     .09 

23-34    -IS 

5965    -js 

24.2 

40.69    .30 

58.17     .19 

57- M     -'5 

11.31    .11 

9538   7.39 

8.01     .10 

23.21      .14 

59.46       .30 

34-2 

40.39  -.30 

57.97  -.X9 

56.99  -.13 

11.21  -.10 

102.85+7.47 

7.91  —.to 

23.06  -.14 

59.26  -.31 

Mean 
Solar 

(5Pisciuiii. 

7  Cassiop. 

fi  Androm. 

43  Cephei. 

icTucans.  ' 

/Piscinm. 

K  Octantis. 
S.P. 

1/ Androm. 

1 

• 

• 

0      * 

• 

0      * 

0 

• 

• 

Date. 

82  59 

29  51 

52    4 

4   18 

159  26 

86  56 

184  45 

49  7 

h     a 

h     m 

h      m 

h      m 

h     m 

h      m 

h      m 

h      m 

0  43 

0  50 

0   50 

0  54 

I    12 

I    12 

I    23 

I    30 

• 

a 

8 

• 

• 

• 

8 

8 

Jan.     0.3 

17.54  --w 

25-53  --sa 

58.89  -.X7 

27.36-3.75 

16.95  -.55  1 

26.62  —.09 

60.54+3.93 

42.05  -.15 

10.3 

17.44     •" 

25.21     .33 

58.73     .16 

24.61    S.73 

16.41     .54 

26.51     .10 

63.48    3.93 

41.90       .17 

20.3 

17-33     ." 

24.88     .33 

58. 57     .16 

21.89  3.G9 

15.87     .53 

26.40      .XI 

66.40   3.86 

41.71       .19 

30.2 

17.23  -.10 

24.58  -.30 

58.40  — .x6 

i9.23-s.6s 

15-35  --50 

26.29  -.XX 

69.20+3.71 

41.50  -.18 

Sept.  5-6 

20.96  -f.17 

30.26  +.38 

62.67  +.30 

45.87+1.54 

20.87  +.39 

29.77  +.30 

58.43-1.44 

45-55  +-«6 

15-5 

21.11     .13 

30.51       .33 

62.85    -<^ 

47.25   X.17 

21.22    .30 

29.95    .16 

57.18    1.03 

45.80       .33   > 

255 

21.23     -lo 

30.71       .16 

62.99    •>> 

48.21     .73 

21.46       .30 

30.09     .13 

56.38     .58 

45-99    .»7 

Oct.     5-5 

21.31     .07 

30.83      .lO 

63.10    .08 

48.76+  .34 

21.59  +'08 

30.20     .09 

56.02-  .11 

46.16    .13 

'5-5 

21.36     .04 

30.90  +.04 

63.15    .04 

48.89-  .09 

21.61   -.03 

30.27    .07 

56.15+  .38 

46.28     .10 

254 

21.39  +.01 

30.92  —.02 

63.19  +.01 

48.58-  -53 

21.53  --M 

30.32  +.03 

56.79+  .88 

46.35  +-«7 

Nov.    4-4 

21.38  -.oa 

30.86       .09 

63.18  —.03 

47-83     '97 

21.33     .«4 

30.34     .00 

57.92    1.38 

46.40  +.03 

14.4 

21.34     -04  1    30.75     -M 

6313     -OS 

46.65    1.37 

21.05     .33 

30.32  -.03 

59.55    X.83 

46.40  -  .01 

24.4 

21.28     .06  {    30.58     .19 

63.06    .08 

1    45-09    «-75 

20.67     .41 

30.29    .03 

61.56    3.3X 

46.37      .05 

'Dec.    4-3 

21.20     .oB      30.37      .33 

62.96       .XX 

43.16   3.10      20.23     .46 

30.23    .07 

63.96    3.53 

46.29     .08 

14.3 

21,12  -.09       30.12  —.27 

62.84  -.X3 

40.89-3.39      19-74  --51 

30.16  -.08 ' 

66.62  4-3.75 

46.20  -  .la 

24-3 

21.02      .10      29.83      .30 

62.69    .13 

38.38  3.58      19.21     .54 

30.07     .09 

69.46    3.90 

46.07     .14 

34-2 

20.92  —.10 

29-53  --Ja 

1  62.54  -.16 

35.73  -3.69 

18.66  -.55 

.  29.98  -  .10 

72.41+3.96 

j  45-93  --16 
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ADDITIONAL  FIXED  STARS,  1896. 


APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 

IT  Piscinm. 

vPiscium. 

CCeti. 

y  Androm. 

/9Trianguli. 

4Urs.  Min., 
S.  P. 

xTriangnli. 

67  Ceti. 

0     t 

0      t 

0      f 

e         t 

e         * 

0      * 

0 

• 

Date. 

78  23 

85  2 

100  51 

48     10 

55  30 

348  2 

5638 

96  54 

h      m 

h      m 

h     m 

h     m 

h      m 

h     m 

h      m 

h      m 

I    31 

8 

I  36 

I    46 

I  57 

2      3 

2  9 

2    II 

2    II 

8 

8 

8 

8 

a 

8 

8 

Jan.     0.3 

35-77  -•" 

1.90  —.09 

20.54  "^^O 

31.56  -.14 

22.06  — .la 

14.59+X.03 

8.68  —.XX 

48.73  -.09 

10.3 

35.66    .la 

1.80       .11 

20.43       .11 

31-39     -17 

21.93     .14 

15.64   X.08 

8.56     .14 

48.64     .zx 

20.2 

35.54     .It 

1.69     .la 

20.32     .za 

31.23     .z8 

21.77     -"fi 

16.74   x.ia 

8.41     .X5 

48.53     .xa 

30.2 

35.42     .la 

1-57     •" 

20.19     .13 

31.04     .19 

21.62     .17 

17.87    I.XI 

8.25     .x6 

48.39     .13 

Feb.   9-2 

3531     •" 

1.46     .11 

20.05     .13 

30.84     .z8 

21.45     •»7 

18.97   1.08 

8.09     .17 

48.26     .13 

19.2 

35-19  --w 

1.35  -.10 

19-93  -•" 

30.67  —.17 

21.29  -.16 

20.02+1.03 

7.92  -.16 

48.13  -.xa 

Sept.25-6 

39.17 +.15 

5.21  +.13 

23.64  +.16 

35.36  +.aa 

25.64  +.ao 

"57-  -56 

12.17  +.M 

51.68  +.z8 

Oct.    5-5 

39-31     .la 

5  34     -" 

23.78     .13 

35-56    .rf 

25.83     .17 

11.07     .43 

12.37     .'8 

51.84     .15 

X5-5 

39.41     .08 

5-45     -09 

23.89     .10 

35-71     .14 

25.98     .13 

10.73     .a8 

12.53      •«4 

51.96     .xa 

255 

39-47  +-05 

5.50  +.06 

23-97  +«7 

35.84  +.10 

26.10  +.10 

10.54-  .10 

12.66  +.XZ 

52.07  +.09 

Nov.  4-5 

39.51  +.03 

5.55  +-03 

24.02     .04 

35-91     .06 

26.19     .07 

10.54+  .09 

12.74     .08 

52.13     .06 

M-4 

39-53     -00 

5-57     -00 

24.03  +.OI 

35.95  +.oa 

26.23  +.03 

10.72     .a8 

12.81     .OS 

52.17  +.03 

24.4 

39.50  —.02 

5.56  -.03 

24.02  — .oa 

35.96  ~.oa 

26.24  —.01 

II. 10     .46 

12.83  +." 

52.19     .00 

Dec.    4-4 

39.46     .05 

5-51     -05 

23.98     .04 

35.91     .06 

26.23     .04 

IX. 63     .63 

12.82  -.03 

52.17 -.03 

M-3 

39.40  -.07 

5-45  --07 

23.92  -.07 

35.85  -.09 

26.17  ~-°7 

12.35+  .79 

12.77  "•<* 

52.11  -.06 

24- 3 

3932     .09 

5.37     .06 

23.84      .10 

35-74    •« 

26.09     .10 

13.20     .9a 

12.69     '^ 

52.05     .08 

34-3 

39.23  -.10 

5.28  —.10 

23.74  -•" 

35-59  -.15 

25-97  --'s 

X4.19+X.04 

12.59  --" 

51.96  -.09 

Mean 
Solar 

dHydri. 

fi  Hydri. 

e         1 

6  Ceti. 

^Penei. 

c  Arietis. 

47  Cephei. 

e  Arietis. 

P  Persei. 

0      t 

0      * 

0      1 

e         * 

• 

0      * 

0 

Date. 

159    8 

169     34 

90     7 

41    13 

75  21 

II      0 

69  5 

49  «7 

h     m 

h      m 

h     m 

h      m 

h     m 

h     m 

h      m 

h        ZD 

2    19 

8 

2  33 

8 

2  34 

2    37 

a  45 

2    52 

8 

2  53 

3     1 

8 

8 

8 

8 

8 

Jan.    0.3 

56.90  —.5a 

57.62-I.ia 

10.21   —.08 

6.84  — .«4 

46.10  —.07 

18.31—  .69 

17.01  —.07 

25.28  -.09 

10.3 

56.35     -55 

56.44    i.aa 

10.12       .10 

6.67      .18 

46.02       .09 

17.55     .8a 

16.93       .09 

25.18     .Z3 

20.3 

55-78     .57 

55-19   i-as 

10.01       .13 

6.47     .ao 

45.91       .11 

16.67     .93 

16.82     .za 

25.03     .17 

30.2 

55-19     .57 

53-93   i.as 

9.88      .13 

6.26     .aa 

45-79    .13 

15.69     .99 

16.69     .14 

24.85     .19 

Feb.    9-2 

54.62     .56 

52.69   i.a3 

9-75     -'S 

6.03     .a3 

45.65    .14 

14.69   x.oz 

16.55     .X5 

24.66     .ao 

19.2 

54.06  -.54 

5i.46-1.19 

9.61  -.14 

5-79  --«4 

45.51  -.14 

13.67—1.00 

16.39  -.14 

24.46  — .ao 

Sept25.6 

59.09  -»-.35 

58.60+  .70 

13.02  +.ao 

10.59  +.a9 

49.OX  +.aa 

25.68+  .94 

19.96  +.as 

28.56  +.38 

Oct.    5-6 

59-39    -25 

59.18     .49 

13.20     .17 

10.87     .a6 

49.22     .19 

26.56     .8a 

20.17     .ao 

28.83     .as 

155 

59-59     -15 

59.58      .38 

13-36     .14 

II. 12     .aa 

49.39     .16 

27.31     .68 

20.37     .x8 

29.08       .33 

255 

59.69  -*".o5 

59-74+  .03 

13.49  +•" 

11.30  +.17 

49-54  -<-iS 

27.91+  .51 

20.54  +.13 

29.29  +.z8 

Nov.   4-5 

59.68  -.06 

59.67—  .18 

13.59     .09 

11.45     •" 

49.66     .11 

28.32     .3a 

20.67       .13 

29.45     .14 

M-5 

59.56     .x8 

59.38     .40 

13.66     .03 

11.55     .08 

49.75     .08 

28.55+  .16 

20.77     .08 

29.57     -" 

24.4 

5932     .a8 

58.87     .61 

13.69  +.oa 

11.61  +.03 

49.80     .04 

28.64—  .02 

20.83     .03 

29.66     .07 

Dec.    4-4 

59.00    .36 

58.17     .78 

13.70  —.01 

1 1. 61  — .oa 

49.82  +.01 

28.50      .33 

20.86  +.oa 

29.71  +.03 

14.4 

58.60  —.44 

57-31-  -96 

13.67  -.04 

11.56  —.07 

49.82  —.03 

28.16-  .43 

20.86  —.01 

29.71  -.01 

24.4 

58.13    .49 

56.28   1.09 

13.62     .06 

11.47     -11 

49.78     .05 

27.65    .59 

20.82     .04 

29.66     .06 

34-3 

1 

57.61  -.54 

55.15-1.17 

13-55  --08 

11.34  —.16 

49.71  -.08 

26.98—  .73 

20.76  -.08 

29.57  -.«« 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan. 


Feb. 


0.4 
10.3 
20.3 
30.3 

9-3 

29.2 


I  Hydri. 


167  46 

h      m 

3  18 


38.57-  .86 
37.64  .98 
36.61  1.06 
35.52  i.oB 
34.42    I.IO 

33-32-I.07 
32.25-1.05 


p  Octantis. 
S.P. 


185  53 

h     m 

3  19 


8 
9.II+JI.16 

11.42     3.37 

13.85     3.49 

16.39  a.  34 
18.93   «-55 

21.49+3.30 
23.92+3.39 


/Tauri. 


77  25 

h     m 

3  25 


9.13  -.06 

9.06     .oB 

8.97 
8.85 

8.72 


.11 
•13 
•14 


8.57  --XS 
8.41  -.16 


T'Camelop. 


18  59 

h      m 

3  39 


25-57  -••5 
25.26    .36 

2485  .44 
24-37  -50 
23.84    .54 

23.28  -.56 
22.72  -.53 


y  Hydri        e  Persei 


164  33 

h 

3  48 


m 


55-57  --to 
5490  .71 
54.15     .80 

53-31  -85 
52.45     .88 

51.54  -.91 
50.63  —.90 


50    17 

h      ID 

3  50 


A»  Tauri. 


68  12 
h     m 

3  58 


54.03  -.03 
53.95    .09 

53.84     .13 

53-68    .17 
53.50    .19 

53-31  -.» 

53.10  -.31 


c  Persei. 


42  34 

h     m 

4     I 


34-31  -.03 
3427  .07 
34.18  .10 
34.07      .13 

33-93     'M 

33.78  ~.x6 
33.60  -.17 


8.48  —.05 
8.41  .xo 
8.29 
8.ZI 
7.90 

7.68  -.34 
7-43  -.as 


15 

33 


Oct.    5-6 
15.6 

25-5 

Nov.  4-5 

I  145 

I  24.5 

'Dec    4*4 

M-4 
244 
34-4 


Mean 
Solar 
Date. 


Jan.  0.4 
X0.4 
20.4 

30-3 
Feb.   9-3 

19.3 

29.3 
Mar.  Z0.2 


38.03+  .61 
38.55    .43 

38.89+  .34 
39.03+  .06 
39.00-  .13 
38.77  .33 
38.36    .50 

37-77-  -67 
37.03     .81 

36.15-  .93 


18.22— x.oo 

17.38    .67 

16.89  —.37 
16.84+  .17 

17.22    .39 

18.02    x.oo 
X9.22   1.39 

20.7^X.74 
22.69   3.03 

24.85+3.36 


II  93  +-«S 

12.15       .30 

12.32  +.X7 
12.48     .14 

12.62       .XX 

12.72     .06 
12.76     .03 

12.79  +.0X 

12.79  — .« 
12.74  -06 


30.68  +.64 
31.27   .56 

31.80  +.46 

32.22   .37 

32.55     -as 

32.77  -'fi 
32.87  +.05 

32.87  -.06 
32.74  .X9 
32.49  -.39 


54-38  +.56 
54.90     .46 

55-29  +-S3 
55-55     .18 

55-65  +-03 

55.61  -.IX 

55-43    .«5 

55.10  -.41 
54-61      -M 

54.02  -.64 


57.18  +.31 

57-47    -aB 

57-73  +.a5 
57.96  .sx 
58.14  .X7 
58.31  .13 
58.41     .09 

58.47  +.04 

58.48  -.01 
58.44  -.06 


3699  +-a8 
37.28      .36 

37.52  +.33 

37-72     .19 
37.89     .16 

38.03       .13 

38.13     .oB 

38.19  +.05 
38.22  +.01 

38.20  —.04 


"•79  +-34 
12.12      .33 

12.42  +.39 
12.70  .35 
J  2.93  .30 
13-10  .15 
13.24       .10 

13.31  +.04 

13.32  -.01 

13.28  -.07 


o*  Eridani. 


ffXJn.  Min.. 
S.P. 


<5Mensae. 


OT  Persei 


rTanri. 


I  Tauri. 


C  Anrigae. 


P  Eridani. 


97    7 

h     m 

4    6 


346    o 

h     ixi 
4  20 


170  27 

h     m 

4  24 


47  10 

h     m 
4  26 


67    15 

h      ID 

4  36 


71  20 

h      m 

4  45 


49     5 

h      m 

4  55 


95  13 

h      ixi 

5     2 


8 
48.84 

48.79 

48.71 

48.60 

48.46 

48.31 
48.14 

4798 


03 
06 

09 
13 

14 

x6 

17 
x6 


28.59  +.46 
29.12  .61 
29.82  .73 
30.62  .84 
31.50     .91 

32.43  +.94 
33-38  .93 
3430  +.87 


68.19-  .9a 
67.17    l.XX 

65.98  1.36 
64.65  1.38 

63.23  1.45 

61.76—1.30 
60.24   1.30 

58.76-1.45 


7.77  -.01 

7.73   .06 

7.64  .XX 
7.50  .x6 
7.32     .19 

7.12  -.31 
6.91  .13 
6.69  —.33 


1.84  +.01 
1.83  -.03 
1.77       .07 

1.67  .tx 
1.55      -M 

1.39  --16 
1.22  .17 
X.05  -.18 


19.09  +.03 

19.09  — .oa 
19.04  .06 
18.96  .xo 
18.84     .13 

18.69  --'6 
18.53  -'C 
18.36  -.18 


14.55  +-01 

M-55  --03 
14.49     .08 

14-39      -13 
14.23     .X7 


45*90  +.08 
45.90  -.03 

45-85     -06 
45.76     .09 

4565      .13 


14.04 
13.84 
13-62 


-.30 

.31 

-.32 


4551 

45-34 


-.16 
-17 


45.17  ".18 


Oct.  15-6 

25.6 

j  Nov.    4.6 

14.5 

24-5 
Dec.    4-5 

M-5 
24-4 
34-4 


51.24  + 

51.45  + 
51.64 

51.78 

51.91 

52.00 

52.04  + 

52.05  - 
52.03  - 


33 

30 
17 

«4 
II 

07 

03 
01 

04 


27.62  —.75 

26.94  "-^t 
26.40  .47 
26.01      .31 

25-78  --15 
25.72  +.03 

25.83  +.30 
26.12  .38 
26.59  +.34 


63.47+  .86 

64.22+  .63 

64.77     .43 
65.08+  .19 

65.15-  .05 
64.97     -SX 

64-53-  .56 
63.86     .80 

62.94 


11.07  +.33 

11.38  +.30 
11.66  .37 
11.90  .33 
12.11  .18 
12.27     .13 

12.36  +.08 
12.42  +.03 
12.42  -.03 


4-59  +-a7 

4.86  +.35 
5.10 

5-31 
5.48 

5.62 


.a3 

.30 

.16 

.13 


5.71  +.09 

5-77    -03 
5.79  +.01 


21.70  +.37 

21.96  +.33 
22.21  .33 
22.43  .30 
22.59  -Kfi 
22.74      .13 

22.86  +.09 

22.92  .03 
22.95  +•01 


17-57  +-35 

17.90  +.32 
18.21  .30 
18.48    .36 

18.72       .33 

18.90     .17 

19.06  +.13 

19.14     .07 

19.18  +.01 


47-94  +-a5 
48.18  +.24 

48.42  .33 

48.61  .19   , 

48.79  .16   I 

48.94  .13 

49.05   +.09 
49.10       .05   ' 
49.13  +.01 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
SoUr 
Date. 


Jan. 


X.I 

XI.I 
21. 1 

31.1 
Feb.    IO.O 

20.0 

Mar.     x.o 

XO.Q 

20.9 
309 


Apr. 


May 


Jane 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


9-9 
X9.8 

29.8 

9.8 

19.8 

297 

8.7 

18.7 

28.6 

8.6 

18.6 
28.6 

7-5 

175 
27.5 

6.5 
16.4 
26.4 

6.4 
16.3 

26.3 

5.3 

15-3 
25.2 

5.2 

15.2 
25.1 
35-1 


IX  Cepbei. 


Right 
AacenaioQ. 


h     m 
21    40 


20.00 
19.60 

19.31 
19.12 

19.05 


■•43 
.35 
'M 
•IS 

-.01 


Declination 
North. 


19.09 +.11 
19.26    .as 

19.55  -34 
19.95  .43 
20.45     .54 

21.03  +.61 
2X.67  .67 
22.37  70 
23.08  .7a 
23.80     .71 

24.50  +.68 
25.17  .63 
25.77  .57 
26.30  .49 
26.75     .40 

27. 10 +.30 
27.34  .19 
27.48  +.08 
27.50 -.03 
27.42     .14 

27.23  ~.a4 
26.95  -33 
26.57  .41 
26.12  .48 
25.61     .54 

25.04  -.58 
24.44  .61 
23.82  .6a 
23.20  .6x 
22.60    .58 

22.03  -.54 
21.52     .48  , 
21.08— .41  1 


+70  49 

68.3 -«.x 
65.9  3.6 
63.2    3.9 

60.2  S.X 

57.0    3.« 

53-8  -3.1 

50.7  3.0 

47-9    «.7 

45.4  «.3 

43.3  1.8 

41.8  -x.a 
40.8  — a6 

40.5  0.0 
40.8  +0.6 

41.7  i.a 

43-2  +1.7 
45-2    a.3 

47-7    a-7 

50.6  3.1 

53-8    3.4 

57.3  +3.6 

61.0  3.7 

64.8  3.8 
68.6    3.7 

72.3    3.7 

75-9  +3.5 
79.3    S.a 

82.3  8.9 

85.1  a.  5 

87.4  3.1 

89.3  +1.6 
90.6    i.x 

91.4  +0.3 
91.6 

91. 2 


II  Capricorni. 


Right 
Ascension. 


0.7 


90.2  — X.3 

88.6    X.8 
86.5  —a.3 


h     m 
21    47 


37.21  -.04 
37.19 -.01 
37.20  +.oa 

37-24  .OS 
37.30    .08 

37.40 +.XI 

37.53  .H 
37.69     .x8 

37.88     .at 

38.10     .34 

38.35  +.a6 
38.63     .39 

38.93  .31 
39.24     .33 

39.57  .33 

39.90  +.33 

40.22  .3a 

40-53     .30 

40.83  .38 
41.10     .93 

41.33 +.33 

41-53     .»7 

41.68  .13 

41.79  .08 
41.85 +.04 

41.86     .00 

41.84  —.04 
41.78     .07 

41.69  .10 

41. 58  .13 

41.45 -.13 
41.32  .13 
41.18  .13 
41.06  .13 
40.95     .10 

40.86  -.08 

40.80  .05 
40.76  -.03 


Declination 
South. 


—  14      2 

M 

35.8   -0.3 
35.9-0.1 

35.9+0.1 

35-8    0.3 
35-5    0.4 

35.0  +0.6 

34.4  0-7 

33.6  0.9 

32.5  x.x 
31.3     x.3 

29.9  +X.5 

28.3  X.6 

26.7  1.7 
24.9     x.8 

23.1  1.8 

21.3 +X.8 

19.6  1.7 
17.9     1.6 

16.4  X.4 

I5.I      x.3 
X4.O  +X.0 

13. 1  0.8 
12.4    0.5 

X2.0     0.3 
II.8+O.X 

11.8  -O.X 

12.0  0.3 
12.3    0.4 

12.7  0.5 

13.2  0.5 

13.7-0.5 

14.3  0.5 

14.8  0.3 

15.3  0.3 

15.8    0.4 

16.1  -0.3 

16.4  0.2 
16.6    0.1 


79Draconis. 


Right 
AscensioiL 


h     m 
21    51 


8 
29.47 

28.98 

28.60 

28.34 

28.2X 


-.54 
.44 
.3a 

.30 
-.06 


28.21  +.08 
28.36  .33 
28.64     .33 

29.05  .47 
29.58    .58 

30.21  +.67 
30.92  .74 
31.69  .78 
32.49  .80 
33.30   .80 

34.09  +.77 
34.84   .73 

35.54  -65 

36.15  -57 
36.68     .47 

37.09  +.36 
37.39     .«4 

37.57  +." 
37.63     .00 

37.56 -.13 
37.38  -.34 

37.08   .35 

36.68    .44 

36. 19  .53 
35.63   .60 


35-00 
34-32 
33.61 

32.90 
32.20 


.65 
.69 

.71 
.70 

.68 


Declination 
North. 


31.54  -.64 
30.92     .58  I 
30.38  -.50 


+73  12 


49.4  —3.0 

47.2  a.4 
44.6    3.8 

41.6  3.0 

38.5    3.a 

35.3-3.1 

32.2  3.0 

29.3  3.8 

26.7  3.4 
24.5    1.9 

22.8  —1.4 

21.7  0.8 

21. 1  —0.3 

21.2  +0.4 

21.9  i.o 

23.2  +1.6 

25.1  3.x 

27.4  3.6 

30.2  3.0 

33.3  3-3 

36.8  +3.5 

40.4  3.7 
44.1  3.8 
48.0    3.8 

51-7    3.7 

55.4  +3.6 

58.9  3.3 
62.x    3.1 

65.0  3.7 

67.5  3.3 

69.6  +1.8 

71.1  1.3 
72.1  a7 
72.5+0.1 
72.3-0.5 

71.5 -I.I 

70.1  1.7 

68.2  -a.i 


a  Aquarii. 


Right 
Ascension. 


Declination 
South. 


h     m 
22      O 


26.13  —.05 
26.09  — .oa 
26.09  +.01 
26.11  .03 
26.x  5     .06 

26.23  +.09 

26.34  .13 

26.48  .x6 
26.65     .X9 

26.86       .33 

27.09  +.35 

27.35  -«7  I 

27.64    .39  ■ 

27-94  -31 
28.25     .3« 

28.57  +.33 
28.89  .31 
29. 19  .30 
29.48     .38 

29.75     .«5 

29.98  +.33 
30.18      .X8 

30.33     -13 

30.44  .09 
30. 5  X     .05 

30.54  +.0X 
30.52  -  .03 
30.47  .06 
30.40  .09 
30.29     .XX 

30.18  -.X3 

30.05     .xa 

29.93       .13 

29.81     .11 

29.70     .lO 

29.61  -.08 
29.54  .06 
29.49  -  .04 


—  o  49 

33-5  -0.7 

34.3  0.7 
34.9  0.6 
35-6  0.6 
36.1    0.4 

36.4  —0.3 

36.5  0.0 

36.4  +0.3 
36.1    0.3 

35.5  0.8 

34.6^1.0 

33.5   «.s 

32.1  X.5 
30.4     X.7 

28.6  X.9 

26.7  +3.0 
24.7  3.0 
22.7    3.0 

20.7  3.0 

18.8  x.8 

17.0  +X.7 

15.4     «-5 

X3.9 

12.7 

XX.7 


»-3 
I.I 
0.9 


10.9+0.7 

10.4     0.3 

XO.O    0.3 

9.8  +0.1 

9.8  -0,1 


XCO 

ia3  0.4 

ia7  as 

XI.3  0.6 

11.9  0.6 

12.5  -0.7 
13.2  0.7 
14.0-0.7 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

t 

1 

a  Gruis. 

6  Aquarii. 

w  Aquarii. 

9  Aquarii.             1 

Mean 
Solar 
Date. 

1 

Right 
Ascenaion. 

Declination 

S0uih. 

RiRht 
Aicension. 

Declination 

RiKht 
Ascension. 

Declination 
Nartk. 

« 

RiKht 
Aacension. 

Declination 
Sifni/i. 

h     m 

e 

h     m 

• 

h     ro 

0        * 

h     m 

0        • 

22      I 

-47  27 

22    II 

-  8  17 

22    19 

+  0  SO 

22    30 

-    0    38 

]an. 

I.X 

s 
40.48— .ro 

66.1  +1.3 

a 
20.46  —.0) 

m 
69.0  -0.4 

a 
57.63  -.06 

56.8   -0.7 

a 
0.46  —.06 

fV                                    1 

1 

74.8-0.7  1 

XX.I 

40.4X     .03 

64.6    1.6 

20.42  —.03 

69.4      0.3 

57.58    .04 

56.0         0.7 

0.40    .04 

75.5  0.7 

2I.Z 

40.38  —.01 

62.8    1.9 

20. 4  X      .00 

69.7      0.3 

57.55  -.01 

55-3    0.7 

0.37  —.03 

76. 1    0.6 

3I.X 

40.39 +.03 

60.8    a.a 

20.42  +.03 

69.8—0.1 

57.55  +.01 

54.6    0.6 

0.37 +.01 

76.7  0.3 

Feb. 

10.0 

40.45     .08 

58.5    a.4 

20.46    .06 

69.9+0.1 

57.58     .iH 

54-1    0-5 

0.38    .03 

77.1  0.4 

20.0 

40.55  +.ia 

56.0  -fa.s 

20.53  +.09 

69.7+0.3 

57.64  +.07 

53.7-0.3 

0.43  +.06 

77.4  -0.3 

Mar. 

x.o 

40.70    .17 

53.5    a.6 

20.64    -I^ 

69.4      0.4 

57-73    .'0 

53.4-0-' 

0.51     .10 

77.6    0.0 

XI.O 

40.89    .at 

50.8    a.6 

20.77    ,15 

68.8    0.7 

57.85    .14 

53.4+0.' 

0.62    .13 

77.5+0.3 

20.9 

41.12    .36 

48.2    a.6 

20.93    -18 

68. 1    0.9 

58.00    .17 

53.7    0.4 

0.77    .16 

77.1  0.5 

30.9 

4X.40    .30 

45.6    a.6 

21.13      -3> 

67.x     I.I 

58.19    .30 

54-3    0.7 

0.94     .19 

76.5    0.8 

Apr. 

9.9 

4X.72+.34 

43-o+«-5 

21.36 +.34 

65.8  +1.3 

1 
58.41  +.33 

55.x  +1.0 

1. 16  +.33 

75.6+1.0 

19.8 

42.07    .37 

40.6    a. 3 

21.61     .37 

64.4    1.5 

58.66    .36 

56.2    1.3 

X.40    .36 

74-4    ».3 

29.8 

42.46    .40  1 

38.4    a.  I 

2X.89     .39 

62.8    1.7 

58.93    .a8  1 

57.5     «.5 

1.67     .38 

73.0    ».5 

May 

9.8 

42.87    .4a 

36.4    1.9 

22.20     .31 

61.0    1.8 

59.23     .30 

59.x    1.7 

1.96    .30 

71.4    1.7 

X9.8 

43-29     -43 

34.6    1.6 

22.51      .33 

59.2    1.9 

59.54    .3* 

60.9    1.9 

2.27     .31 

69.6    1.9 

29.7 

43-73  +-43 

33-2  +«-3 

22.84  +-33 

57.3  -t-J-o 

59.86  +.33 

62.9  +a.o 

2.59-»-.3a 

67.6  +3.0 

Jane 

8.7 

44.16    .43 

32.1    0.9 

23.16     .33 

55-3    »'9 

60. 18    .33 

64.9    a.  I 

2.91    .33 

65.6    3.0 

18.7 

44.58    .41 

3 J -4    0-5 

23.47     -31 

53.4    1.8 

60.49    .31  1 

67.0      3.1 

3.22    .31 

63.5      3.0 

28.7 

44.98    .38 

31.0 -fci 

23.77     .«9 

51.6    1.7 

60.79    .a9 

69.x    a.o 

3-53    .a9 

61.5      3.0 

Jaly 

1 

8.6 

45-35    -34 

31.1  -0,3 

24.05     .36 

50.0    1.5 

61.06    .36 

71.0    1.9 

3.81    .37 

59.5     «-9 

1 

1 

x8.6 

4567  +.30 

31.6  -0.6 

24.29  +.33 

48.5  +1.4 

61.31  +.33  ' 

72.9  +1.8 

4.06 +.34 

57-7  +1.8 

1 

28.6 

45-95    •a4 

32.4     i.o 

24.50     .19 

47-3    «•« 

61.52     .19 

74.7    ».7 

4.28      .30 

56.0    1.6 

Aag. 

7-5 

46.16    .19 

33-6    1-3 

24.67     .13 

46.2    0.9 

61.69     .13 

76.2    1.5 

4.46    .16 

54-5     «.4 

1 

«7-5 

46.32      .13 

35'0    »-5 

24.80     .11 

45.4    0.7 

61.82     .It 

77.6    1.2 

4.60      .13 

53-2    1.3 

1 

27.5 

46.4 X  4-.06 

36.6    t.7 

24.88     .06 

44.8    0.5 

61.91     .06 

78.7     1.0 

4.70  .07 

52.2    0.9 

Sept. 

6.5 

46.43    .00 

38.4  -1.8 

24.92  +.03 

44-5 -H>.3 

61.95 +.03 

79.6  +0.8 

4-75  +-03 

51.3+0.7 

16.4 

46.40  -.06 

40.3    1.8 

24.92  —.02 

44.3+0.1 

61.95  ~*o» 

80.3     0.6 

4.77    .00 

50.8    0.3 

1 

26.4 

46.3X    .11 

42.x     1.8 

24.88     .05 

44.4  -0.1 

61.92     .03 

80.8    0.4 

4.75  --04 

50.4    0.3 

Oct. 

6.4 

46.  X7     .x6 

43-9    »-7 

24.81     .oB 

44.6    0.3 

61.86    .08 

8  x.o  +0.3 

4.69    .07 

50.2+0.1 

1 
J 

X6.4 

45-99    •«9 

45-5    «-5 

24.71     .11 

44.9    a4 

61.77     .10 

8 I.X    0.0 

4.61    .09 

50.2  -0.1 

1 

1 

26.3 

45-79  -.« 

46.8  -i.a 

24.60  -.13 

45-3 -0.5 

61.67 -.11 

8X.0-0.3 

4.51  -.10 

50.4  -0.3 

Nov. 

5-3 

45-57    •« 

47.8    0.8 

24.48      .13 

45.8    0.5 

61.55     .«« 

80.7    0.3 

4.40    .11 

50.6    0.4 

15-3 

45-35    -« 

48.4    0.4 

24.36      .13 

46.3    0.5 

61.43      .13 

80.3    0.4 

4.29      .XI 

'    51.1    0-5 

25.2 

45- «3    .« 

48. 7    0.1 

24.24      .11 

46.9    0.5 

61.31     .11 

79.8    0.5 

4.17    .11 

51.6    a6 

Dec. 

5-a 

44-93    -19 

48.6  +0.3 

24.13     .10 

47.4    as 

61.20    .10 

79.2    0.6 

4.06    .10 

!     52.2    0b6 

1 

15.2 

^4.76  — .x6 

48. 1  -H).7 

24.03  *-.09 

48.0  —0.5 

61. II  -.09 

78.6  -0.7 

3.96  -.09 

52.8  -0.7 

25.2 

44.62    .la 

47.1     I.I 

23.96      .07 

48.4    0.5 

61.03     .07 

77.8    0.7 

3.88    .06 

53-5    0.7 

35.x 

44-5'  "'^ 

45.9+1.4 

23.90 -.05 

48.9  -  0.4 

60.96  -.03 

77.1-0.7 

3.81  -.06 

54-2  -0.7 

3T2 
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"75  '5 
'3  H 


52   17  I 

b      m 
13    30   ' 


IS-JH  +.») 

2t,'6j  +.„ 

16.70     .» 

»9.or(      .« 

>7-a3    •« 

»9.i7     -<7 

«7-63     -U 

19-4"     .'1 

17.89  +..« 

19.53  +." 

18.01  +.06 

19.61     *? 

18.01  -.r7 

19^66    -, 

17.89     .., 

*9.69+-« 

17.65     .>■ 

»9  69--- 

17.17  -.« 

»9.6t  — 

16.78     .1. 

19.60     ^ 

i6.n   ^ 

19.53     -* 

IS-M  --* 

»MJ-"» 

»73  11 

k      n 


43  >6 

■    »8.7.1  *-« 


lOI    J4    ;       190    36    I 

k      m  1  h      ■■  I 

'4   '3  >4   33 


3t-iS    ..: 


-■'■5 


-■»  J5.74  -rj  i'i-"S    .11  31-4)    .u  4".<*  .y 

t.o.  M.,u  .„  1.V1S      .fl-  31.56     ...  «'.6s  .„ 

-..J  ,'■.<■%*  ..»  1.T-I1  ..f.  31. bS     -rf  *f^44-  .1'  , 

■  M  Jf'f*!  .00  la.'i     .«  31.71  *-";  .  4*^  4'*  -■*  ' 

.y  Tf.^T  -11  2.%iS     ..-  ii.-4*-m,  4t'.'-"  -* 


JI.70      .o; 


<ri.T»*  .e^         5.5* 
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Mean 
Solar 
Date. 


Jan.      X.2 
II. I 

21. 1 

31.1 
Feb.    lo.i 

20.I 

Mar.     i.o 

II. o 
2t.O 

309 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


9.9 
19.9 
29.8 

9.8 
19.8 

29.8 

8.7 

18.7 

28.7 

8.6 

18.6 

28.6 

7.6 

17-5 
27.5 

6.5 
16.5 
26.4 

6.4 
16.4 

26.3 

5-3 
15-3 
253 

5-2 

X5.2 
25.2 
35-2 


aPiscis  Austral  is. 
{^Fomalhuut.) 


Right  Declination 

Ascension.  South, 


m 


22    51     —30    10 


54.28  -.09 
54.20  .07 
54.14  .<H 
54.11  —.01 
54.10  +.oa 

54-13  +-03 
54.20     .08 

54.30     .xa 

54M3  -'fi 
54.61     .19 

54.82  +.a3 
55-07  -«7 
55-35  -30 
55.66     .3a 

56.00     .34 

56.35  +-36 
56.71  .36 
57.07     .36 

57-41      .34 

57-74     -B* 

58.05  +.19 
58.32  .as 
58.54     .ai 

58.73  -16 
58.86     .la 

58.95  +.07 
58.98  +.oa 
58.97  — .oa 
58.93  .06 
58.84     .09 

58.73  -.11 
58.60  .13 
58.46  .14 
58.32  .14 
58.18     .13 

58.04  — .xa 

57-93     .!«  I 

57.83  .09 


34-3+0.3 
33-8    0.6 

33- 1    0-9 
32.1     I.I 

30.8    1.3 

29.3  +1.6 

27.6  1.8 

25.7  a.o 
23.6  a.i 

21.4  a.a 

19.1  +a.3 

16.8  a.  3 

14.5  a-3 

12.2  a.a 
9.9    a.  I 

7.9  ^-a.o 

6.0  1.8 

4-4     »-5 

3.1  i.a 

2.0    0.9 

1.4+0.5 
1.0  +0.3 
I.o— o.a 

1.3    0-5 

2.0    0.8 

2.9  —1.0 
4«o    I.a 

5-2  »-3 
6.6    1.3 

7.9    1.3 

9.2  —I.a 
10.4  i.i 
II. 4  0.9 
12.2  0.7 
12.8    0.4 


aPegasL 
(Markab,) 


Rinht 
Atcension. 


13. 1  -0.1 
13. 1  -fo.i 
12. 9  +0.4 


h     m 
22    59 


34.51  -.09 

34-43  -07 
34-36  -oj 
34-32  .OS 
34.31 -.01 

34.32  +.« 
34.36    .06 

34-44  -09 
34-55    -n 

34-71  -^y 

34.90  +.ai 
35-12  .a4 
35-38  .07 
35-67  .JO 
35-97    -SI 

36.30  4-.  sa 
36.62  .33 
36.95    .3a 

37.27  .31 

37-56   -n 

37.84  +.«6 
38.08    .as 

38.28  .ig 

38.45  -iC 
38.57    •" 

38.65  +.06 
38.69  +.oa 
38.69  —.01 

38.66  .04 
38.60    .07 

38.52  -.09 
38.42    .10 

38.31  .11 
38.20  .It 
38.08     .11 

37.97  -.11 
37.87  .10 
37.77  -  '09 


Declination 
North. 


+  14    38 

• 
48.2  -I.I 
47.1     I.I 

46.0  I.a 

44-7    «•« 
43-5    »•« 

42.4  —I.I 
41.4    0.9 

40.6  0.7 

40.1  0.4 
39.9-0.1 

39.9  +0.1 

40.4  0.6 

41.2  0.9 

42.3  1.3 
43.8  1.6 

45.5 +«•« 

47.5  a-o 

49.7  a.a 

51-9    «.3 
54-3    «-4 

56.7  44.3 

59.0  a.3 

61.3  a.a 

63.4  a.0 

65.3  1.8 

67.1  +1.6 

68.6  1.4 

69.8  I.a 

70.9  a9 

71.7  0.7 

72.2  +0.4 

72.5  +o.a 
72.5-0.1 

72.3  0.3 

71.8  0.5 

71.2  -0.7 

70.4  0.9 

69.4  -  I.I 


oCepheL 


RiKht 
AscensioiL 


h      m 
23    14 


19.14 -.44 
18.71  .41 
18.33  -36 
18.00    .a9 

17.75  .ao 

17.59 -.11 
17.52  -  .01 
17.56  +.09 
17.71  .ao 
17.96    .30 

18.30  +.S9 

18.74  .48 
19.25  .53 
19.83  .60 
20.45     .^ 

21.10 +.65 

21.76  .65 
22.41  .63 
23.02  .60 
23.60    .55 

24.12 +.49 
24.58  .41 
2495  -33 
25-25  .as 
25.45    -iC 

25-57  -^'^ 
25.60  — .ot 

25.54     .10 

25.40    .17 

25.19    .as 

24.91  -.31 

24-57  -37 
24.18    .41 

23.75  .44 
23.29    .46 

22.83  --47 
22.36     .46 

21.91 -.43 


Declination 
North. 


+67    32 


51.5-1.0 
50.2  1.5 
48.4  a.o 
46.2  a.4 
43-6    8.7 

40.7  -a.9 

37.8  3.0 

34.8  a.9 
32.0  a.7 
29.4    a.4 

27.2  -«.o 
25.4    1.6 

24.0  I.I 
23.2  -0.5 
23.0+0.1 

23.4  +0.7 
24.4    I.a 

25-9    «-7 

27.9  s.a 

30.4  a.6 

33-2  43.0 
36-4  3.3 
39-8  3-5 
43-4  3.6 
47' I    3-7 

50.9  43.7 
54.6    3.6 

58.2     3-5 

61.6  3.3 

64.7  S.0 

67.5  +a.6 
69.9     2.t 

71.8  1.7 

73.1  I.I 
74.0  +0.5 


tfPiscinm. 


Right 
Ascension. 


74-3-0.1 
73.9  0.6 
73.0 -I.a 


m 


b 
23    22 


• 
41.47 
41.38 
41.31 
41.26 

41.23  - 


.09 
.06 
.06 
.o» 


41.22 +.01 

41.25  .04 
41.30  .07 
41.39  .11 
41.52    .15 

41.69 +.19 
41.89    .aa 

42.13  .«5 
42.39    .a8 

42.69    .30 

43.00  +.3a 

43.32  .3a 
43.64    .sa 

43-96    'SI 

44.26  .a9 

44.55  +-a7 
44.80    .a4 

45.02    .ao 

45.21     .17 

45-36    .IS 

45-46  +.09 
45-53  05 
45-55  +.01 
45-55  -.0* 
45.51    .OS 

45.45  -.07 
45-38  .09 
45.28    .10 

45.18  .10 
45.08      .IX 

44.97  -.10 
44.87     .xo 

44.78    .09 


Declination 
North, 


+  548 


29.2  -0.8 

28.5  0.8 

27.7  0.8 
26.9    0.7 

26.2  0.6 

25.6  -0.3 
25.1  0.3 
24.9  —0.1 

24.8  +0.1 
25.1     a4 

25.6  +0.7 

26.5  1.0 

27.6  1.3 
29.0     1.5 

30.6  1.7 

32.5  +».9 
34.5    a.  I 

36.6  2.1 

38.7  a.a 

40.9  a.  I 

43.0  +a.o 
45.0  1.9 
46.9  1.7 
48.5  1.6 
50.0    1.4 

51.3 +1.1 

52.3  0.9 
53.0  0.7 
53-6  0.5 
54.0  -H>.a 


54.1 

540 

53.8 

53.4 
52.9 


0.0 

0.x 

0.3 
0.4 
0.6 


52.3  -0.7 
51.6  0.7 
50.8    0.8 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS.           1 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

r  Orion  is. 

X  Aurigae. 

Groom  br. 

X  Orionis. 

V  Aurigae. 

6  Doradus. 

/?  Aurigae. 

6  Aarigae. 

Mean 
Solar 

944- 

e         • 

0      1 

e        > 

•         r 

e         * 

0      t 

0       • 

• 

Date. 

96  57 

57  53 

4  51 

99  42 

50  53 

155  46 

45     4 

52  48 

h     m 

h     m 

h      m 

h     zn 

h      m 

b      m 

h      m 

h      m 

5  " 

5  25 

5  28 

5  42 

5  44 

5  44 

5  51 

5  52 

8 

8 

t 

a 

a 

a 

t 

a 

Jan.    0.5 

35.08  +.03 

59.64  +.06 

57.51-  .14 

51.16  +.05 

19.13  +.09 

38.70  -.Z3 

56.52  +.10 

40.06  +.ZO 

10.4 

35.09  —.01 

59.68  +.02 

57.09     .66 

51.20  +.0Z 

19.18  +.03 

38.51     .23 

56.58  +.03 

40.12  +.04 

20.4 

35.05     .06 

59.67  -.03 

56.19    I.I3 

51.18  -.04 

19.18  —.03 

38.23     .32 

56.58  -.03 

40.13  —.02 

304 

34.97     .10 

59.60    .08 

54.83    x.j6 

51.12     .08 

19.11     .06 

37.86     .40 

56.51     .09 

40.07     .07 

Feb.   9-3 

34-85    -la 

59-50   .13 

53.08    Z.91 

51.01       .12 

19.01     .Z3 

37-43     .47 

56.41      .Z4 

39.99     ." 

19.3 

34.70  -.15 

59-34  --'fi 

51. 02-2. 16 

50.88  — .Z5 

18.85  -.Z7 

36.92  -.5a 

56.23  -.19 

39.85  -.z6 

29.3 

34.54     .16 

59-17     .18 

48.76   2.31 

50.72     .z6 

18.67      .19 

36.39     -55 

56.03      .2Z 

39.66     .Z9 

Mar.  10.3 

34-37     '^7 

58.98     .19 

46.40   2.37 

50.54     .17 

18.46     .20 

35-82     .57 

55-81     .«3 

39-47     .» 

20.3 

34.20  -.17 

58.78  -.19 

44.03-2.34 

50.37  -.17 

18.25  "••«» 

35.25  -.56 

55.57  -M 

39.27  -.ax 

Oct.  25-6 

37.28  +.83 

62.57  +-3I 

69.14+2.60 

53.12  +.27 

22.07  +.)6 

37-56  +.46 

59.55  +.39 

42.91  +.35 

Nov.  4-6 

37-52    .« 

62.87     .29 

71.61    2.30 

53-38     .24 

22.42     .33 

38.00     .40 

59.93     .37 

43-25     .33 

14.6 

37-74     •«> 

63.14     .26 

73-73   1-97 

53.61     .22 

22.74     .30 

38.35     .31 

60.28     .34 

43-57     .30 

245 

37.93    '^7 

63.39     -23 

75-54  »-59 

53.82       .30 

23.02     .27 

38.62     .23 

6o.6o    .30 

43.85     .«7 

Dec.    4-5 

38.07    .13 

63.61      .19 

76.90  1. 13 

54.00     .16 

23.27      .22 

38.80     .Z3 

60.87     '^3 

44.11     .23 

14.5 

38.18  +.09 

63.77  +-M 

77.79+  -64 

54-15  +.ia 

23.46  +.Z7 

38.88  +.05 

61.11  +.20 

44.32  +.z8 

1           245 

38.25     .06 

63.89     .10 

78.18+  .14 

54.24     .08 

23.61      .13 

38.86  -.05 

61.27    •IS 

44.47     -13 

34-4 

38.28  +.01 

63.96  +.04 

78.08-  .33 

54.29  +.05 

23.70  +.06 

38.74  -.Z7 

61.37  +.07 

44.58  +.07 

Mean 
Solar 

9  Geminor. 

y^  Aarigae. 

V  Geminor. 

X  Draconis. 
S.P. 

e  Geminor. 

V^  Aarigae. 

^  Geminor. 

(  Mensae. 

0      t 

• 

0 

• 

e         t 

• 

• 

0 

Date. 

67  28 

40  40 

69  43 

342  41 

64    46 

46  19 

55  55 

170  42 

b      m 

6    8 

b      m 

6  16 

b      m 

6  22 

h      m 

6  22 

h      zn 

6  37 

h      zn 

6  39 

b      zn 

6  45 

b      zn 

6  48 

• 

t 

a 

■ 

8 

a 

8 

• 

Jan.    0.5 

38.03  +.10 

56.16  +.14 

49.26+  .n 

50.96  +.03 

34.09  +.14 

17.14  +.16 

58.40  +.z6 

49.13-  .z6 

10.5 

38. 10  +.05 

56.26  +.06 

49.34     .06 

51.06     .16 

34.20      .09 

17.27     .zo 

58.53     .zo 

48.82     .43 

20.4 

38.13       .00 

56.29  —.01 

49.38+  .02 

51.28     .30 

34.25  +-03 

17.32  +.03 

58.60  +.04 

48.27     .67 

30.4 

38.10  -.05 

56.24       .07 

49.37-   .03 

51.67     .44 

34.26  —.02 

17.32  -.03 

58.61  -.02 

47.48     .90 

Feb.    9-4 

38.02     .09 

56.15     .IS 

49.31     .oB 

52.16     .53 

34.20     .07 

17.25     .09 

58.56     .07 

46.48    Z.09 

19.4 

37.92  -.12 

55.99  -.x8 

49.21—  .zz 

52.73  +.62 

34.11    -.zi 

17.13 -.15 

58.47  -.12 

45.30-z.2s 

29.3 

3778   .15 

55.78     .22 

49.08     .xs 

53-4»     -71 

33.99   .14 

16.96     .z8 

58.33     .z6 

43.98    z,38  1 

Mar.  10.3 

37.61    .17 

55.54     -as 

48.91     .17 

54-15    -75 

33-82     .Z7 

16.77     •*> 

58.15     .t8 

42.54    Z.48 

20.3 

37.43   .18 

55.28     .26 

48.74     .17 

54.90    .76 

33-65     .z8 

16.56     .22 

57.96     .Z9 

41.03    Z.53 

30.2 

37.26   .17 

55.01     .26 

48.57     .16 

55.67    .77 

33.47     .z8 

16.32     .23 

57.78     .Z9 

39.49    «-54 

Apr.    9-2 

37.09  -.15 

54.76  -.24 

48.4Z-  .15 

56.43  +.76 

3330  -.17 

16.09  -.23 

57-57  --'9 

37.95-  «.53 

1  Nov.  14-6 

41.07  +.28 

59.94  +.38 

52.17+  .28 

51.13 --57 

37-05  +.30 

20.56  ^.37 

61.54  +.34 

41.94+  .96 

24.6 

41.34      .25 

60.31     .35 

52.45     .26  j    50.62     .45 

37-34     •a8 

20.92     .34 

61.87    Oi 

42.79     .74 

Dec.    4-6 

41.58       .32 

60.63     .30 

52.70     .23 

5023      .33 

37.61     .25 

21.24     .30 

62.16    .28 

43.42      .5a 

M-5 

41.77  +.17 

60.90  +.24 

52.91+  .19 

49-95  -•«» 

37.84  +.21 

21.52  +.25 

62.42  +.24 

43.824  .27 

245 

4X.92       .13 

61.11     .18 

53-08     .14 

49.81  -.06 

38.02     .Z7 

21.75     .20 

62.64     .Z9 

43.95     .00 

'          34.5 

42.03  +.09 

61.26  +.11 

53.19+  .zo 

49.84  +.08 

38.17  +.Z2 

r 

21.92  +.14 

62.79  +.13 

43.81-  .25 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.    0.5 

10.5 

20.5 

30.4 

Feb.  9-4 

19.4 

294 
Mar.  10.3 

20.3 
303 

Apr.   9-2 
19.2 

•  • 

Nov.  24.6 
Dec.   4-6 

14.6 
24.5 

34-5 


Mean 
Solar 
Date. 


Jan. 


Feb 


0.6 
10.5 
20.5 
30.5 

9-5 


19.4 
29.4 
Mar.  10.4 
20.4 
30.3 

Apr.    9.3 

19.3 

I  29.2 

May  9*2 


C  Geminor. 


69   17 
h      m 

6  57 


58.51  +.x6 
58.64  .10 
58.71  +.05 
58.73     .00 

58.71  -.05 

58.63  —.10 

58.51      .13 

58.38  -15 
58.21     .x6 

58.04     .17 

57,87  -.16 

57.72  -.16 

•  •  • 

61.58  +.a9 
61.86     .26 

62.10  +.aa 
62.29  'ZS 
62.45  +-M 


C*  Cancri. 


72 


b      m 

8     6 


a 
16.78 

16.96 

17.11 

17.20 

17.24 

17.23 
17.16 
17.06 
16.94 
16.78 

16.63 
16.48 

X6-34 
z6.2i 


+.aa 
.16 
•la 
.07 

+.oa 

-.03 
.08 
.la 
.14 
•13 

-.16 

.15 
.13 

—.12 


63  Aurigx. 


50  31 

h     m 
7     4 


a 
32.65    +.19 

32.80  .13 
32.89  +.07 
32.92  .00 
32.88  -.06 

32.80  —.11 
32.66  .16 
32.48  .19 
32.29  .ao 
32.08     .ai 

31.87  -.«> 
3Z.68  -.18 


25  Camelop 


7  23 

h     m 

7     9 


36.16  +.35 
36.49     .31 

36.78  +.27 
37.02  .as 
37.21  +.16 


/9  Cancri. 


80  30 
h      m 

8  10 


54.32  +.ax 

5450  .17 
54.65     .ta 

54-73  .06 
54.77  +.01 

54.76  -.04 
54.70  .08 
54.60  .11 
54.48     .13 

54-34     -M 

54.20  -.14 
54.05  .15 
53-90     .14 

53.77  -." 


25.86+  .70 
26.38+  .34 
26.53-  .01 
26,36  .35 
25.83     .68 

25.00-  .96 
23.91  I.flO 
22.61  1.37 
21.17  1.47 
19.68    1.52 

18.X4-1.SX 
l6.66-x.43 


y*  Volantis. '  /3Can.  Min. 


160  20 
h     m 

7     9 


35-39+i.6a 
36.94   1.44 

38.27+1.18 
39.29     .86 

39-99+  .56 


30  Monoce- 
rotis. 


93  34 

h      m 

8  20 


29.47  +.« 
29.65  «x6 
29.79  .XX 
29.88     .06 

29.91  +.01 

29.90  —.03 
29.84  .07 
29.75     'lo 

29.64  .12 
29.50      .14 

2935  -.»5 
29.20     .xs 

29.05      .X4 

28.92  ~.i4 


41. II  +.04 
41.09  -.08 

40.95       .20 

40.70     ,$t 

40.32    .4a 

39.85  -.51 
39.29  .59 
38.67    .65 

38.00     .68 

37.31      .«9 

36.62  —.68 
35.95  -.65 


39.67  +.47 
40.09     .37 

40.41  +.26 
40.61  +.13 
40.67      .00 


^Chamae- 
leontis. 


167     9 


m 


8  23 


49.20+  .35 
49.44+  .16 
49.51-  .03 

49.38  .21 
49.08       .38 


48.62- 
48.00 

47.25 
46.40 

45.47 


81     30 

h      m 
7    21 


32.56  +.X7 
32.70  .12 
32.79  .07 
32.83  +.02 
32.82  -.03 

32.75  -.07 
32.66     .xo 

32.54    .»s 

32.40  .15 
32.22     .x6 

32.06  -.16 
31.92  -.X4 


26  Lyncis. 


42   10 

h      m 

7  47 


35.28  +.a9 
35-55     -tC 

35.80  +.23 
36.02  .19 
36.18  +.X5 


XZ.25  +.26 
ZI.48  .19 
11.63     -IS 

11.72  +.06 

11.73  -.oa 

11.67  **.09 
11.56  .15 
11.38  .19 
XI. x8  .ax 
10.95     .23 

10.70  -.84 

10.46  —.23 


14.73  4-.44 
15.15      -39 

15-51  +-35 

15.83     -31 
x6.io  +.a4 


o  Hydrae. 


86  18 

h      m 

8  33 


Groombr. 
1374- 


IS  48 

h      m 

7  47 


51.33  +.49 

51-77      -33 

52.00  +.16 

52.10     .00 

52.01  -.X7 

51.77  --31 
51.39  .44 
50.89  .55 
50.30  .63 
49.64      .68 

48.95  -.69 
48.27  —.68 


56.51  +.91 
57.38     .83 

58.16  +.72 
58.81  .59 
59.33  +.44 


7  Cancri. 


68 


9 

h 

8  37 


m 


.54 

.69 
.80 

.89 
.96 


44.49-  .99 
43.49   x.oi 

42.47   X.02 
41.47-0.99 


21.13  +.23 
21.32  .x8 
21.49  .13 
21.60     .09 

21.65  +.<H  ! 

21.66  -.02 
2l.6x      .06 

21.53  .09 
21.43  .» 
21.30     .X4 

21.16  —.15 
21.02  .X4 
20.88  .X3 
20.74  '•>< 


18.02  -^.25 
18.25  •*» 
18.42  .xs 
18.55     -10 

18.61  +.05 

18.62  .00 
18.59  —.05 
18.52  .09 
18.40  .xa 
18.27     .X4 

18.11  —.15 
17.96  .X3 
17.82  .X4 
17.68  -kl3 


0*  Cancri. 


59    a 


m 


8  47 


56.10  +.a8 

56.35    -n 

56.55     •«7 

56.69  .XX 

56.77  +.06 

56.81       .00 

56.77  -.05 

56.70  .09 
56.59     .X3 

56.45     '^5 

56.29  — .x6 
56.12     .X7 

55.95     .15 
55.81  -.13 


uf^  Cancri 


64  19 
h      m 

7  54 


40.45  +.aa 
40.63     .17 

40.78      .XI 

40.85  +.05 
40.88     .00 

40.84  —.03 
40.77  .09 
40.66  .14 
40.51  .16 
40.35    .16 

40.18  — .x6 
40.03  — .x5 


43-37  +.34 
43-70     -31 

43-99  +.a8 
44.25     .as 

44.48  +.90 


^Hydrae. 


87  15 
h     m 

9    8 


58.81  +.as 
59,05  .sx 
59.24    .16  I 

59.37    ."  I 

59.46   .07 ! 


59.50  +.08 
59.49  -.03 

59.44       .07 

59.35     '09 

59.25   •" 


59.13 
59.00 

58.86 

58.73 


-.la 

.13' 
.«3 
-.la 


24 
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[ 
APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS,           j 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON.                                               i 

Mean 
Solar 
Date. 

pArgvLs. 

a  Lyncis. 

10  Leonis 
Minoris. 

0  Leonis. 

CChamae- 
leontis. 

19  Leonis 
Minoris. 

ir  Leonis. 

1 

A  Ursae  Ma- 
joris. 

•      f 

159  17 

h      m 
9    12 

•         r 

55  10 

h      m 

9  14 

0      f 

53     8 

h      m 

9  27 

e         f 

79  38 

h      m 

9  35 

0      • 
170   28 
h      m 

9  36 

0      > 

48  27 

h      ID 

9  51 

• 
81    27 

h      in 

9  54 

a 

46  34 

h      m 
10    10 

Jan.    0.6 
I0.6 

20.6 

30.6 

Feb.   9-5 

19.5 

29-5 

Mar.  10.4 

20.4 

30.4 

Apr.    9.3 
19.3 
29-3 

May   9-3 
19. 2 

a 

5-55  +-40 
5.88     .a8 
6. 1 1     .17 
6.23  +.06 
6.23  —.07 

6.09  -.18 
5-87    'V 
5-54     -37 
5-13     -44 
4.67     .49 

4-15 --53 
3-6l     -55 
3-05     '57 
2.47     -57 
1-91  -55 

a 
45.26  +.31 

45-54     '^7 
45-78     .ax 
45.96    .15 

46.08     .09 

46.12  +.03 

46.13  -.oa 
46.07     .07 
4598     .la 
45.85     .15 

45.69  -.x6 

45-52     .17 

45-35     -I? 
45.18     .16 

4503  --»5 

8 

53-33  +-33 
53.62     .a8 

5389     -^ 
54.08     .17 

54.22       .XX 

54.29  +.05 

54.30  .00 
54.26  —.05 
54.17     .11 
54.05     .15 

53.90  -.16 

53-73     -x? 
53-55     -17 
53-39    .16 
53-23  --'5 

8 

37-55  +.a8 
37.81     .a4 
38.03     .20 
38.20     .15 
38.33     -10 

38.39  +-05 
38.42     .00 

38.39  --04 
38.32     .07 

38.24       .10 

38.13  -.xa 
38.01     .13 
37.88     .13 

37-75     -xa 
37.63  -.11 

8 
59.99+   .85 

60.72       .63 
61.25       -40 
61.52+  .16 
61.57-  -07 

61.37-   -30 

60.97      -Sx 
60.36     .70 
59.58     .86 
58.64   x.oi 

57.57-1.  xa 
56.41    i.ao 

55-17   x.aj 
53.92   i.a7 
52.63-x.a7 

8 
21. II   +.36 

21.45       .32 

21.74       '^ 

21.98     .ai 
22.13     .14 

22.24  +.08 
22.28  +.oa 
22.27  —'°3 
22.19     .08 
22.08     .13 

21.93  -'XC 
21.76     .17 
21.58     .x8 
21.40     .18 
21.21  -.17 

8 

44.50  +.a8 
44.77     .a6 
45.OX     .ax 
45.18     .16 
45-33     -xa 

45.41  +.07 
45.46  +.02 
45.46  -.oa 
45.40     .06 

45-33     .08 
45.24  -.10 

45.12       .IX 

45.00    .la 
44.88    .la 

44.76  -.IX 

6                       1 
51.60  +.38 

51-97      -35  1 
52.29      .30 

52.54     •a4 
52.74     .17 

52.87  +.10 
52.94  +.05 
52.94  —.01 

52.88  .07 
52.78     .xa 

52.65  -.IS 
52.48     .17 
52.29      .x8 
52.10     .19 
51.92  -.z8 

Mean 
Solar 
Date. 

/I  Hydrae. 

)9Leonis 
Minoris. 

a  Antliae. 

/?Octantis, 
S.P. 

41  Leonis 
Minorb. 

rf»  Cbamae- 
leontis. 

46Leon]a 
Minoris. 

Groombr. 
1706. 

•      * 
106   18 

h      m 
10   21 

•      t 

52  46 

h     m 
10   21 

•      9 
120  32 

b      m 
10   22 

•      t 
188     4 
b      m 

10  35 

66  16 

h     m 

10  37 

•         r 

h     m 
10  44 

•      9 

55 13 

h      m 
10   47 

• 
II   40 

b      m 
10   51 

Jan.  20.6 

30.6 

Feb.    9-6 

19.5 
29.5 

Mar.  10.5 
20.4 

30-4 

Apr.   9-4 

19.4 

29.3 

May   9-3 

19. 3 

29.3 

June  8.2 

a 

5-29  +-a3 
5.49     .x8 
5-65     -13 
5.76     .08 

5.81  +.04 

5.82  .00 
5.80  —.04 

5-73    -07 

5-65     -09 
5.55     -w 

5.44  -•" 

5.32       .13 
5.20       .13 

5.08     .la 

4.96  —.10 

a 
54-71  +-«8 
54-97     -as 
55.16    .17 
5530    .11 
55.38  +.06 

55.40  .00 
55.38  -.05 
55-30    .09 
55-i8     .xa 
5505     -14 

54.88  -.15 
54.72     .x6 

54-56     .15 

54.41  .14 
54.27  -.13 

a 
25.07  +.a3 
25.28     .18 

25-43     -X3 

25-54     -08 
25.58  +.03 

25-58  -.01 
25.55     -05 
2547     -09 
25.37     •» 
25-25     .14 

25.11  -.X5 
24.96     .15 
24.82     .14 
24.67     .14 

24-54  -'^s 

s 
22.88-  .67 

22.33   .43 

22.03-  ->7 
21.99+  -0^ 
22.16     .a9 

22.57+  .53 
2323     .76 
24.09     .96 

25.15   X.15 
26.39   1.31 

27.77+1.45 
29.28  i.ss 
30.87  1.63 

32.53    1.66 
34-i9+x.^ 

8 

47-75  -i-'*? 
47-99     -aa 
48.18     .17 
48.32     .xa 
48.42     .07 

48.45  +.oa 
48.44  — .oa 
48.39     .03 
48.32     .08 
48.23     .10 

48.12  — .xa 
47-99     -X3 
47-87     -xa 
47-75     -XX 
47.63  -.10 

a 
51.60+  .78 

52.27     .57 

52.74     -37 
53.00+  .16 

53.06-  .04 

52.91-  .as 

52-57     -43 
52.06     .59 

51-39     -73 
50.61      .86 

49.68-  .97 
48.66   Z.04 
47.60    x.09 
46.48   i.xa 
45-34-x-»5 

8 
32.06  +.30 

32.33     .as 

32.55     -X9 

32.71     •X4 
32.82     .08 

32.86  +.03 

32.87  -.oa 
32.81     .07 

32-73     -09 
32.63     .xa' 

32.50  -.14 

32.35     -X4 
32.21     .14 
32.06     .14 
31.92  -.IS 

8 
46.42    +.93 

47.27        .76 

47-94     -57 
48.40     .36 

48.66 +.15  ' 

48.70  -.06 

48.53     •a7 
48.17     .45 

47.63     .6x  1 

46.96     .73 

46.17  -.83 
45-30     .89  1 
44.39     .9a 

43-47    '9t  ' 
42.57  -.88 

1 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

Solar 

ft  Octantb. 

/"Leonis. 

if  Urs.  Maj. 

V  Urs.  Maj. 

f  Hydrae. 

X  Urs.  Maj. 

IT  Virginia. 

eCorvi 

• 

0     t 

• 

• 

• 

•      • 

•      ' 

• 

Dato. 

174  2 

87  29 

44  56 

56  ao 

121    17 

41  39 

82  48 

112      2 

h      m 

b     m 

h      m 

h      m 

h     xn 

h      xn 

h     m 

h     m 

10  59 

II       I 

II   3 

IJ    12 

II    27 

II    40 

"  55 

12      4 

a 

t 

a 

t 

t 

a 

a 

a 

Feb.    9-6 

69.45+  -73 

37.87  +.18 

52.15  +.83 

54-53  +.aa 

54.91   +.21 

36.71  +.a9 

34.51  +.«3 

48.20  +.a4 

19.6 

70.00     .37 

38.02     .13 

52.36     .X7 

54-73    .!« 

55.09       .16 

36.97     .83 

34.72     .18 

48.42     .X9 

29.5 

70.19+  .04 

38.14     .09 

52.50     .10 

54.86       .  ID 

55.23       ." 

37.16     .16 

34.88     .X4 

48.59     .x5 

Mar.  10.5 

70.09-  .s8 

38.19  +.<H 

52.56  +.04 

54-93    .05 

55.31       -06 

37.28     .09 

35.00     .09 

48.72     .xx 

20.5 

69.64     .60 

38.21     .00 

52.58  -.ox 

54,96  +.01 

55-35  +-<» 

37-34  +-03 

35-06     .05 

48.81     .07 

30.4 

68.90-  .88 

38.19  —.03 

52.53  -07 

54.95  -.03 

55.36  -.ox 

37-34  --03 

35.11  +.03 

48.85  +.03 

Apr.   9-4 

67.89   X.I3 

38.15     .06 

52.44     .»o 

54.89     .06 

55-33     -<H 

37.28     .08 

35.12      .00 

48.87     .00 

194 

66.65   X.37 

38.08     .08 

52.33   .13 

54.80    .09 

55.26     .07 

37.18     .la 

35.10  —.03 

48.86  ~*.oa 

29.4 

65.16   1.57 

38.00     .09 

52.17     •«7 

54.69      .XX 

55.18     .09 

37-05     .13 

3505      .06 

48.82     .OS 

May  9-3 

63.52   »*7a 

37.90     .10 

51.99     .18 

54-57     -'S 

55.08       .XX 

36.88     .  17 

34.98     .07 

48.76     ^ 

19-3 

61.73-1.84 

37.80  -.10 

51.80  -.X9 

54-43  --«4 

54.96  -.xa 

36.69  — .X9 

34.91  -.08 

48.68  -  .08 

29.3 

59.84   1.91 

37.70     .10 

51.61     .19 

54.29    .15 

54.84     .X3 

36.50     .ao 

34-83      -09 

48.60     .09 

Jane  8.3 

57.92    1.91 

37.60     .09 

51.42     .x8 

54.14     -'4 

54.69     .14      36,29     .ao 

34-73     .10 

48.50      .10 

Z8.2 

56.OZ— 1.86 

37.5X  --09 

51.25  -.X7 

54.00  -.X3 

54-56  -.13 

36.09  — .X9 

34.63  -,09 

48.40  —•10 

Mean 
Solar 

2  Can.  Ven. 

6  Urs.  Min. 

<^Corvl 

^  Can.  Ven. 

^Virginis.      31  Comae 
{tman,)     j  Berenices. 

y  Cassiop., 
S.P. 

43  Cephei., 
0.  x^. 

•      « 

• 

e         9 

• 

• 

• 

•      9 

• 

Date. 

48  46 

1 43 

105  56 

48  5 

90  53 

61  54 

330  9 

355  4a 

h     m 

h      m 

h     m 

h     m 

h      m 

h      m 

h      m 

h       ID 

12    10 

12    14 

12   24 

12   28 

12    36 

12   46 

12    50 

12   54 

■ 

t 

• 

• 

a 

a 

a 

a 

Feb.    9-6 

57.53  +-30 

71.18+5.42 

30.75  +.«5 

50-74  +-S1 

25.13  +.a6 

40.11  +.a9 

24-30  -.a9 

16.70-a.3x 

19.6 

57.80     .M 

76.08  4.30 

30.98     .ax 

51.02     .a6 

25-37     .M 

40.37     .a4 

24.04     .aa 

14.59   X.9X 

29.6 

58.OZ     .x8 

79.77  a.04 

31.17     .16 

51.26     .ai 

25.56     .17 

40.59     .ao 

23.86     .xs 

12.89   X.48 

Mar.  10.5 

58.16     .n 

82.18   1.69 

31.3Z     .19 

51.43     .15 

25.7*    -'S 

40.77     .x6 

23.74     -08 

11.63   X.00 

20.5 

58.26     .06 

83-15+  .a? 

31.42     .09 

51.55     .10 

25.82     .xo 

40.91       .XX 

23.69  -.OS 

XO.89-  .47 

30.5 

58.31  +.03 

82.73— 1. 10 

31.48  +.06 

51.62  +.05 

25.91  +.07 

40.99  +.06 

23.70  +.06 

10.69+  .09 

Apr.    9-5 

58.31  -.01 

80.95   «-43 

31.52  +.03 

51.63     .00 

2595  +.03 

41.04  +.03 

23.82     .x6 

11.07     .6a 

19.4 

58.26     .OS 

77.88    3.64 

31.53     .00 

51.61  —.04 

25.97     .<»     41.05  -.ox 

24.02     .a4 

11.93   1.13 

29.4 

58.18     .09 

73.66   4.71 

31.52  -.03 

5153     .07 

25.96  — .oa      41.03     .04 

24.29     .3a 

13.33   X.61 

May   9-4 

58.07     .n 

68.47  S«te 

31.46     .05 

51.44     .xo 

25.92     .04      40.97     .06 

24.66     .39 

15.15  a.oa 

19.4 

57.94  -.14 

62.48-^39 

31.40  —.07 

51.32  -.13 

25.87  -.05 

40.91  —.08 

25.07  +.43 

i7-37+a-37 

29-3 

57.79    .16 

55.89   6.77 

31.33     .08 

51.17     .13 

25.81     .06  '   40.82     .xo 

25.52     .48 

19.90  a.6s 

•June   8.3 

57.62     .17 

48.94    7.05 

3125     .09 

51.01     .x6 

25.74     .oB  '    40.71     .XX 

26.03     .34 

22.66   a. 84 

18.3 

57.45  -.16 

4i.79-7.x4 

31.16  -.09 

50.83  -.X7 

25.65  -.08 

1    40.60  —.XX 

26,59  +.56 

1 

25.58+4.96 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

6  Muscae. 

c  Virginis. 

20  Can.  Ven. 

K  Octantis. 

B,  AC.  4536. 

m  Virginis. 

0  Apodis. 

IT  Hydrae. 

Mean 
Solar 

A            « 

• 

e        f 

e         * 

0      ' 

0      f 

0      * 

•      f 

Date. 

160  59 

78  29 

48  53 

175  15 

52    17 

98   II 

166   18 

116   II 

h      m 

h     m 

h      m 

h      m 

h      1x1 

h      m 

h      m 

b      m 

12  55 

"  57 

13    12 

13    24 

13    30 

13    36 

13  55 

14      0 

8 

a 

s 

8 

8 

8 

s 

s 

Feb.  29.6 

11.06  +.45 

2.21  +.ao 

55-47  +-a5 

1 6. 34+ 1. 90 

11.64  +.25 

11.07  +.83 

15.28  +.83 

28.62  +.84 

Mar.  10.6 

ZI.46     .3S 

2.38     .x6 

55.70    .20 

18.06  1.54 

11.88     .21 

11.28      .19 

16.05     .71 

28.86     .33 

20.6 

11.76     .ss 

2.52     .xa 

55.87     .15 

19.41   1. 17 

12.07     •iC 

11.45     .16 

16.70     .39 

29.09      .80 

30.5 

IX.97     .x6 

2.62     .08 

55*99     .w 

20.40     .79 

12.20     .xa 

11.60     .13 

17-23     .47 

29.27      .17 

Apr.   9-5 

12.07  +*<^ 

2.68    .05 

56.06     .06 

20.99    .40 

12.30     .08 

11.72     .xo 

17-63     -33 

29.41      .X3 

19.5 

12.09  -.03 

2.71  +.oa 

56.09  +.0X 

21.21+  .oa 

12.34  +-03 

11.80  +.07 

17.89  +.19 

29.53  +-«o 

29.4 

12.01     .13 

2.71  -.01 

56.08  -.03 

21.03-  .37 

12.36     .00 

11.84      .04 

18.02  +.06 

29.61     .07 

May   9-4 

11.84     .ai 

2.70    .03 

56.02     .06 

20.47     .74 

12.33  -.<H 

11.87  +-0» 

18.01  —.07 

29.66    .04 

19.4 

11.59     .18 

2.66    .03 

55-93    -09 

19.55    ».09 

12.27     -07 

11.87  "■•01 

17.89     .19 

29.69  +.01 

29.4 

IZ.29     .35 

2.59    .07 

55-83     .la 

18.30   X.40 

12.18      .10 

11.85     .03 

17.63      .3X 

29.69  -.ox 

Jane  8.3 

10.90  —.41 

2.51  -.08 

55.69  -.14 

16.76-1.68 

12.07  ■"•'« 

ZI.81  -.OS 

17-27  ^.43 

29.67  —.04 

18.3 

10.47     .45 

2.43     .09 

55-54    -iC 

14.94   x.ga 

11.94     'U 

11.75     .08 

16.78     .33 

29.60       .07 

28.3 

9.99     .47 

2.33       .10 

55.37    -J? 

12.94   a.xo 

11.80     .13 

11.66     .09 

16.23     .60 

29.53       .09 

July    8.3 

9-53  --45 

2.23  -.10 

55.19 -.x8 

i0.75-a.a4 

IZ.63  -.x6 

11.57  "■•'0 

15.59  -.^ 

29-43  — 'XO 

Mean 
Solar 

</Bootis. 

jc  Virginis. 

4  Urs.  Min. 

6  Octantis. 

A  Bootis. 

A  Virginis. 

/I  Hydri, 
S.P. 

a  Apodis. 

e         t 

•      f 

• 

•         r 

• 

0      » 

•      t 

• 

Date. 

64  25 

99  47 

IJ   58 

173  " 

43  26 

102  54 

190  26 

168  36 

h      m 

h     m 

h     m 

h      m 

h     XXI 

h     m 

h      m 

h      m 

14  5 

H    7 

14  9 

14    10 

14    12 

14    13 

14  33 

14  35 

a 

t 

s 

8 

8 

8 

s 

8 

Mar.  20.6 

41.89  +.ao 

23.07  +.ao 

22.49  +.59 

23.76+1.83 

28.73  +.aa 

31.10  +.ao 

48.40-  .8a 

2.45  +.88 

30.6 

42.05     .15 

23.24     .16 

22.98     .39 

24.87       .99 

28.92     .X7 

31.28     .X7 

47.65     .67 

3-26     .75 

Apr.   9-5 

42.18     .11 

23.39    .13 

23.27     .19 

2574     -73 

29.08     .X3 

31.43     -M 

47.06     .50 

3.93     •» 

19.5 

42.27     .08 

23.50       .ID 

23.37  +.W 

26.32     .44 

29.18     .07 

31.56       .IX 

46.65     •3x 

4.45      -44 

29,5 

42.33     '05 

23.59     -07 

2330  --X7 

26.65+  .x8 

29.22  +.03 

31.65     .08 

46.44—  .11 

4.80      .88 

May   9-5 

42.36  -f  .oa 

23.63  +.04 

23-03  -.33 

26.69-  .09 

29.23  -.oa 

31.71  +.05 

46.42+  .08 

4.99  +-W 

19.4 

42.36  -.01 

23.67  +.oa 

22.6Z      .30 

26.47     -35 

29.18     .07 

31.74  +.oa 

46.61     .a8 

5.03  -.05 

29.4 

42'32     .04 

23.68  —.01 

22.03      .^ 

25.99     .61 

29.09     .xo 

31.76     .00 

46.97     .46 

4.89     .ax 

June  8.4 

42.26     .07 

23.66     .03 

21.33     -76 

25.24     .87 

28.98     .13 

31.74  -.03 

47-53     -64 

4-60     .37 

18.3 

42.19     .09 

23.61      .05 

20.52     .85 

24.26    1.07 

28.83     .17 

31.70     .05 

48.26     .80 

4-15     -51 

28.3 

42.10  -.11 

23-55  -.07 

19.63  -.93 

23. 10- 1,  as 

28.64  -.X9 

31.64  -.07 

49.13+  -93 

3.58  -.64 

July    8.3 

41.98      .12 

23.47     -09 

18.66     .98 

21.76   1.41 

28.45       .90 

31.56     .09 

50.12    1.03 

2.88    .74 

18.3 

41.85     .14 

23.36    .10 

17.67    x.oo 

20.29   1.54 

28.23     .aa 

31-45     ." 

51.23    X.13 

2.10    .89 

28.2 

41.71  -.15 

23.25  -.XX 

z6.66  —.99 

l8.69-x.64 

28.00  -.aa 

31.34  -•" 

52.37-»-i.x6 

Z.23  —.89 
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1 

APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 

33  Bootis. 

47  Cephei, 
S.  P. 

y  Scorpii. 

6  Bootis. 

p  Octantis. 

/?  Cor.  Bor. 

^'Camelop., 
S.P. 

i'  Apodis. 

e         • 

e         » 

• 

• 

• 

• 

• 

•      t 

Date. 

45     9 

349    0 

"4  52 

56 18 

174  7 

60  3a 

341      I 

168  26 

h      m 

h      m 

h      m 

h      m 

h     m 

h     m 

h      m 

h      m 

H  34 

14  52 

14  58 

8 

»5  " 

15    19 

15   23 

15  39 

16      4 

8 

3 

8 

8 

8 

8 

8 

Mar.  30-6 

60,93  +.M 

ZO.56-  .48 

1.29  +.33 

21.10  +.33 

3o.35+»-77 

34.82  +.33 

21.30  -.40 

54.72+1.13 

Apr.    9*^ 

6z.ii     .16 

10.19      .37 

1.50       .19 

21.31       .18 

31.98  1.49 

35-04       •» 

20.98       .34 

55-78     -99 

19.5 

61.23      -10 

10.03-  .05 

1.67       .16 

21.46      .14 

33.33  «-ai 

35-21     .16 

20.8X  -  .11 

56.70     .89 

29-5 

61.30    .06 

IO.SO+  .17 

1.83       .13 

21.59       •" 

34.40    .90 

35.35     •»« 

20.75  +•<>« 

57.49     -7* 

May   9-5 

61.35  +.oa 

10.37     '39 

1.94       .10 

21.68     .07 

35-13     -57 

35.46     .08 

20.82     .13 

58.13     -57 

19.5 

61.34  "'03 

Z0.88+  .60 

2.03  +.07 

21.73  +.03 

35.54+    M 

35-53  +-05 

21.01  +.36 

58.62+  .40 

29.4 

61.28     .07 

11.56    .78 

2.08       .04 

21.74     *oo 

35.61-  .10 

35-57  +.« 

21-35     -39 

58.92       .23 

June   8.4 

61.19     •><> 

»2.43     .94 

2.10  +.01 

21.73  --03 

35-35    -43 

35.56  -.03 

21.78     .50 

59.05+  .09 

18.4 

61.07     .13 

13-43    «-o8 

2.09  —.03 

21.66     .07 

34-75     -74 

35.53     .05 

22.34     -te 

59.01    .13 

28.3 

60.91     .16 

X4.58    i.ig 

2.05      .OS 

ax. 58    .10 

33.87  1.04 

35.45    ^ 

22.97     '^ 

58.78    .31 

July   8-3 

60.73  -•«9 

15.81+1.36 

1.98  -.08 

21.46  —.13 

32.68-1.31 

35-36  -.11 

23.69  +-75 

58.39-  .46 

18.3 

60.52     .31 

17.10   1.31 

1.89      .10 

21.32    .16 

31-26  1.94 

35-23    .14 

24-47     -79 

57.86    .60  ^ 

28.3 

60.31     .aa 

18.43    «-33 

1.78       .13 

21.15    .17 

29.61   1.73 

35.07     .x6 

25.27     .83 

57.20   .73 1 

Aug.   7-2 

60.07     -SB 

19.77    '-33 

1.64       .15 

20.97    'is 

27.83  1.80 

34.91      .17 

26.  XI      .84 

56.42    .83 

17.2 

59.84      .23 

21.09    1.30 

1.50      .19 

20.77    •>9 

26.01   1.83 

34.72     .18 

26.94     .83 

55-55     .88 

27.2 

59.61  -.as 

22.36+1.35 

X.34  -.16 

20.58  —.30 

24. 17-1.84 

34.54 -.19 

27.76  +.81 

54.65-  .91 

f  Herculis. 

a  Cor.  Bor. 

/Apodis. 

n  Urs.  Min. 

9  Opbiucbi. 

ir  Herculis. 

^OphiuchL 

SArm. 

Meaa 

Solar 

{mean.) 

0      ( 

• 

A            • 

• 

• 

• 

e         * 

e         * 

Date. 

44  48 

55  53 

168      40 

14  0 

105  36 

53    4 

"4  54 

150     36 

h      m 

h      m 

h      m 

h      m 

h      m 

h     m 

h      m 

h      m 

16   5 

a 

16    10 

16    17 

16   20 

17  4 

17    II 

8 

17    15 

17    21 

s 

8 

8 

a 

s 

8 

Apr.   9- 6 

31.79  +.a6 

49.26  +,35 

38.II+I.03 

36.67  +.6« 

26.96  +.38 

27.39  +.a9 

39-59  +-3a 

46.21  +.97 

19.6 

32.02     .ti 

49.48       .31 

39.10       .93 

37-2»     -48 

27.24    .36 

27.66     .36 

39.90    .39 

46.73     .91 

29.6 

32.21     .17 

49.67       .17 

39.97     -78 

37.63     .35 

27.49      .34 

27.92     .33 

40.16     .36 

47.22     .46 

May    9-6 

32.36     .13 

49.82     .13 

40.66     .63 

37.90     .19 

27.72       .31 

28.13     '» 

40.41      .«4 

47.66     .41 

19.5 

32.48     .08 

49.94     •»<> 

41.22     .46 

38.01  +.03 

27.92       .19 

28. 3x    .16 

40.64      .31 

48.04     .36 

29.5 

32.52  +.03 

50.01  +.06 

41.59+  .39 

37.97  -." 

28.09  +-16 

28.45  +.13 

40.84  +.18 

48-37  +-99 

"June  8.5 

32.54  -.01 

50.04  +.oa 

41.80+  .11 

37.78     •«7 

28.23       •" 

28.55       .06 

40.99     .14 

48.62       .33 

18.4 

32.49     .06 

50.05  -.03 

41.80-  .08 

37.44     •4X 

28.33       .08 

28.60  +.04 

41.12     .11 

48.80       .15 

28.4 

32.41       .XI 

50.00     .06 

41.63     .35 

36.96     .54 

28.39      .04 

28.62  —.01 

41.19     .07 

48.91   +.08 

July    8.4 

32.28     .15 

49.92       .ID 

41.29     .43 

36.36     .66 

28. 41  +.01 

28.58       .05 

41. 24  +.09 

48.94       .00 

18.4 

32.10— .18      49.81  —.13 

40.79-  .58 

35.64  -.76 

28.4X  -.03 

28.50  —.09 

41.24  —.03 

48.90  —.08 

28.3 

31.91      .31 

49.65     .16 

40.14     .71 

34.84      .84 

28.35       -07 

28.38       .14 

41.19     .06 

48.77       .16 

Aug.    7-3 

31.68       .34 

49.48    .18 

39.38      .83 

33.96     .90 

28.27       .10 

28.21       .17 

4X.XX     .10 

48.59       .33   ! 

«7-3 

31.43     .a6 

49.28      .an 

38.50     .90 

33.04     .95 

28.16    .13 

28.02       .30 

40.99    .19 

48.33     •«8  I 

27.3 

3115     'V 

49.07      .31 

37-57    '94 

32.07     .97 

28.02     .ts 

27.81       .33 

40.84    .19 

48.03     .33 

Sept.  6.2 

30.89  -.a6 

48.85  -.33 

36.62-  .94 

31.10  —.96 

27.86  -.16 

27-57  ^.a3 

40.68  —.17 

47.68  -.34 

16.2 

30.62     .a6 

48.64       .33 

35.70    .90 

30.14     .93 

27.69     .15 

27-34     .«4 

40.50    .18 

47.34     -33 

2^1.2 

30.36     .34 

48.42      .83 

34.83    .82 

29.26     .86 

27-53     -M 

27.09     .33 

40.32     .17 

46.99     .34 

Oct.    6.x 

1 

30.14  -.30 

48.18  >.34 

34.06-  .74 

28.43  -.78 

27.39  --M 

26.87  ■■•«■ 

40.16  —.19 

46.66  -.32 
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ADDITIONAL  FIXED  STARS,  1896. 


APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 

Groombr. 

944.  S.  P. 

t  Herculis. 

d  Herculis. 

0  Herculis. 

^  Sagittarii. 

X  Draconis. 

C  Pavonis. 

ri-yTK. 

p      * 

0      > 

e        * 

• 

0            f 

e         1 

e         * 

0    t 

Dau. 

355  9 

43  56 

52  44 

61    15 

"5  29 

17     19 

161     31 

57  27 

h     m 
17   28 

h     m 
17   36 

b      m 
17   52 

b      m 

18   3 

b     m 
18    21 

b      in 
18    22 

b      m 
18    30 

b      m 

18  55 

t 

8 

a 

s 

8 

8 

8 

a 

May  19-6 

34.80-  ,36 

34.63  +.19 

43-77  +-» 

31.73  +.ai 

36.38  +.26 

58.83  +.42 

60.25  +•« 

5-52  +-«5 

29.6 

34.65+  .07 

34-79    -'J 

43-95     -16 

31.92     .18 

36.63       .24 

59.19       .30 

60.87        .58 

5-76     .«3 

June  8.5 

34-95     -54 

34.92    .10 

44.09       .12 

32.08      .14 

36.86       .21 

59-43     -18 

61.41        .48 

5.98     .19 

18.5 

35-73     .99 

34.98  +.04 

44.19     .oB 

32.20     .10 

37-05      .»7 

59-55  4-.05 

61.83       .37 

6.15      .14 

28.5 

36.93   1.4X 

35.00  —.01 

44.24  +.03 

32.27      .06 

37-19     -13 

59.52  -.09 

62.15     -as 

6.27     .xo 

July    8.5 

.18.55+1.80 

34.96  -.06 

44.25  -.02 

32.31  +.02 

37-30  +.09 

59.38  -.20 

62.33  +.12 

6.35  +.06 

18.4 

40-53  a-»3 

34.87     .za 

44.20    .06 

32.31  -.03 

37-35  +-<H 

59.12     .32 

62.39     .00 

6.40  +.OX 

28.4 

42.80  2.43 

34-73     -17 

44.Z2    .11 

32.24     .07 

37.36  -.01 

58.75     -43 

62.33  -•«« 

6.38  —.04 

Aug.   7-4 

45.39  a.69 

34-54     •«> 

43-99     .13 

32.15     .12 

37-32     -05 

58.25     .33 

62.14      •*4 

6.32     .09 

17-3 

48.18   S.86 

34-32     .33 

43.81     .z8 

32.02     .xs 

37.25     .09 

57.69      .62 

61.85     .35 

6.21      .X3 

273 

51. 1 1+3.00 

34.07  -.26 

43.62  —.21 

31.84  -.X7 

37.14  -.X3 

57.02   -.69 

61.44  -45 

6.07  — .X7 

Sept.  6.3 

54.18   3.10 

33-78     .a8 

43-39     -23 

31.66     .X9 

36.98     .16 

56.3T      .75 

60.96     .52 

5.88     .20 

16.3 

57-31   3-ia 

33-49     .« 

43-15     •a4 

31-45     •« 

36.82     .X7 

55-52     .79 

60.41      .36 

5.68      .21 

26.2 

60.42  3.08 

33-19     n 

42.90    .25 

31-24     tax 

36.64     .18 

54-73     -79 

59.84     .58 

5.47       -M 

Oct    6.2 

63.46  3.00 

32.91     .27 

42.66    .24 

31.02       .21 

36.46     .17 

53-93     -80 

59-25     -58 

5.24       .22 

X6.2 

66.4X+3.84 

32.65  -.24 

42.42  -.23 

30.82  -.20 

36.29  -.x6 

53- 14  --79 

58.68  -.55 

5.02    -.21 

Mean 
Solar 

I  Lyrae. 

25  Caraelop. 
S.  P. 

^Lyra. 

pCygnx. 

/^Sagittae. 

6  Cygni. 

Groombr. 
1374.  s  P. 

e  Pavonis    ' 

e        1 

0      t 

• 

e         1 

0      • 

• 

0      * 

0      (    1 

Date. 

54     4 

352  37 

52  3 

62     16 

72  46 

45  7 

344  12 

163    II 

h      m 

19     3 

B 

37.96  +.25 

h      m 
19      9 

• 
12.33-  .6x 

b      m 
19    12 

b      m 
19    26 

b      m 
19    36 

8 
25.19  +.25 

h     m 
19   41 

h      m 

19  47 

h      m 
19    48 

1 
1 
May  2g.6 

S                         ^        8 

47.85  +.26  ''34.08  +.26 

8 

45-73  +.30 

4^»-i7-   -35 

8 

41-37  +-79 

'  June    8.6 

38.19       .21 

11.87     .32 

48.09       .21    1     34.32       .22 

25-44     •a3 

46.00     .23 

45.88     .22 

42.11      .70 

18.6 

38.38       .16 

11.69-  .03 

48.28     .x6 

34.54     .18 

25.66       .20 

46.24     .20 

45.72-  .10 

42.76      .60 

28.5 

38.50       .XI 

II.81+  .26 

48.42       .12   1     34.70       .14 

25.83       .16 

46.42     .15 

45.68+  .03 

4332      .49 

July    8.5 

38.59       .07 

12.20      .53 

48.52     .08  ,   34.81     .10 

25.97     -»a 

46.54     .10 

45-79     -«7 

43-74     -36 

18.5 

38.62   +.02 

12.87+  -Sj 

48.56  +.03  1  34.89  +.06 

26.07  +.08 

46.62  +.05 

46.02+  .29 

44,05  +.23 

28.4 

38.62    -.03 

1^.82    1.06 

48.56  -.02 !  34.91  +.01 

26.11  +.04 

46.62  —.01 

46.36     .41 

44.20  +  06 

Aug.    7-4 

38.55       •<* 

14.98    1.28 

48.50    .08 

34.90  -.04 

26.12  -.01 

46.58     .07 

46.84     .32 

44.20     .06 

;     ^7.4 

38.45      -'3 

16.37    «-49 

48.39   .13 

34.83     .08 

26.08     .06 

46.48       .12 

47.41     .62 

44.09     .19 

27.4 

38.30      .16 

17.95    1.68 

48.24    .17 

34.72     .12 

25.99     .10 

46.34       .17 

48.08     .72 

43-83     -Ja 

Sept.  6.3 

38.11  —.19 

19.72+1.83 

48.05   —.20 

34.57  -.16 

25.89  -.13 

46.14    -.21 

48.86+  .8x 

43-45  -  -44 

16.3 

37-91     .22 

21. 60    1.94 

47.84       .23 

34.40     .18 

25-74     -15 

45.92        .24 

49.71      .88 

42.95     -53 

26.3 

37-68     .23 

23.59    2.02 

47.60     .24  1    34-21      -19 

25.58     .16 

45.66       .26 

50.61      .94 

42.39     .60 

Oct.    6.3 

37-44     -23 

25.64    2.07 

47.36       .25    '     34.00       .20 

25.41     .17 

45-39     -27 

51. 58      .98 

41.76     .63 

X6.2 

37-21     .23 

27.74    *-o^ 

47.12     .24  ,    33. So     .20 

25.23     .x8 

45.12       .2K 

52.58      .99 

41.12     .64^ 

26.2 

36.98  -.21 

29.77+2.03 

46.89  -  .23  1  33.61  -.19 

25.06  -  .16 

44.85    -  .27 

53.57f1.00 

40.48  -.63 

Nov.  5-2 

1 

36.78  -  .18 

31.80+2.00 

46.68       .21 

33-43  -.«» 

24.91    -.14 

44.58   -  .26 

54.58+1.00 

39.86  -.60 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 

Solar 
Date. 


June  18.6 

28.6 

July  8.5 
18.5 
28.5 

Aug.    7-5 

17-4 
27.4 

Sept.  6.4 
16.4 

26.3 

Oct    6.3 

16.3 

26.2 

Nov.  5-2 

X3.2 
25.2 


Mean 
Solar 
Date. 


July  8.6 
18.6 
28.5 

Aug.  7-5 
17-5 


27.5 

Sept  6.4 

16.4 

26.4 

Oct. 

6.4 

X6.3 

26.3 

Nov. 

5-3 

15-2 

25.2 

Dec. 

5.a 

y  Sagittae. 


70  47 
h     m 

19  54 


10.83  +.13 
XT.02  .17 
II. 17  .13 
11.29      .09 

XI.35  +-05 

11.38  .00 
11.35  -.04 
XX.28      .oB 

IX. 18  .la 
XI.04     .IS 

10.88  —,17 
xa7i    .x8 

10.53 

IO-35 
X0.19 


.18 
.17 


10.  OS  —.11 
9.95  -.08 


rCygni. 


52  24 

h      m 
21    10 


4X.29  +.SX 
41.49     .16 

41.62  .11 
41.71  .06 
41.74  +.01 

41.73  -.04 
4X.66     .08 

41-55  .»S 
41.40    .17 

41.23  .18 

41.04  — .x9 
40.83     .ao 

40.63  .at 
40.43     .19 

40.24  .18 

40.07  —.17 


Sagittarii. 


118    O 

h      m 
19   56 


19.68  +.87 
19.93  -as 
20.13  'iS 
20.28  .13 
20.39     -08 

20.44  "^'^i 
20.44  "'^ 
20.38  .06 
20.30  .10 
20.18     .13 

20.02  —.13 
19.85  .17 
19.67  .18 
19.50  .16 
19.34     'M 

19.21  -.la 
19.10  —.11 


C  Capricor. 


112  52 

h      m 
21    20 


47.67  +.a5 
47.90  .ai 
48.08  .16 
48.21  .11 
48.30     .06 

48.33  +.ot 
48.33  — .oa 
48.27  .06 
48.18  .10 
48.07     .la 

47.94  -.14 
47.78  .15 
47.62     .14 

47-49  -IS 
47.36     .xa 

47.25  -.11 


6  Aquilae. 


91     8 

h     m 
20      5 


59.46  -^-.n 

59.66       .30 

59.84  .16 
59.98  .xa 
60.08     .07 

60.12  4-.03 

60.13  ""•*>' 
60.08  .05 
60.01  .09 
59.91     .la 

59.77  -.X4 
59.62     .15 

59-47  'IS 
59.3a  .14 
59*18     .IS 

59.05  -.11 
58.96  -.08 


74  Cygni. 


50     3 
b      m 
21    32 


49-63  +.a5 
49.85  .19 
50.01     .14 

50. 14  .09 

50.19  +.04 

50.20  —.01 

50.15  .06 
50.07     .11 

49.95     .«5 

49.78  .X7 

49.59  -.X9 

49-39  •» 
49.19     .ax 

48.98     .ao 

48.79  .ao 

48.60  -.19 


31  Cygni. 


43   34 
h     m 
20   10 


24.02  +.a4 
24.23  .X9 
24.40  .14 
24.51  .08 
24.55  +.oa 

24-55  -.03 
24.48     .09 

24-37  .>5 
24.20     .19 

23.99      .83 

23-74  -.as 
23.48     .a7 

23.20     .a8 

22.93     'V 

22.66     .a6 

22.4  X  — .a4 
22.18  -.ax 


V  Octantis 


a  Delpbini. 

74  27 

h     m 
20   34 


51.25  + 
51.48 
51.67 
51.82 

51.93 

51-99  + 
52.02  + 
51.98  - 
51.92 
51.83 

51.70  - 

51.54 
51.38 
51.22 

51.07 

50.93  - 
50.80  — . 


at 

17 
xa 
08 

03 
01 

<H 
08 
la 

13 

x6 
x6 
15 
M 

13 
It 


CChamaele- 
ontis.  S.  P 


173    12 

b      m 

21  35  I 


16.15+X.40 

17  40  x.ii 
18.37  .87 
19.04  .36 
19.38+  .X7 

19.38-  .X7 
19.04  .31 
18.36     .83 

17.38  X.II 

16.14    1.35 

14.69-1.53 
13.09    x.6s 

11.39  ».7» 
9.67  X.70 
7,99   x.6a 

6.44-X.48 


189    32 

b      m 
21    36 

47.08-  .80 
46.36  .64 
45.81  .43 
45.50-  .ax 
45.38     .00 

45.49+  .84 
45.87  .47 
46.43  .67 
47.21  .88 
48.20   x.07 

49.36+x.aa 
50.64  1.33 
51.99  X.37 
53.38  1.38 
54.76   1.34 

56.o6+x.a7 


P  Pavonis. 


156  35 

h      m 
20   35 


42.12  +.54 

42.62  .46 
43.04     .38 

43.39     .99 
43-63     .«9 

43.76  +.08 

43.78  -.08 

43.71     .xa 

43.53     'V 
43-25     .31 

42.91  -.37 

42.51     .48 
42.08     .44 

41.63  -43 
41.18     .44 

40.75  -.40 
40.38  -.33 


«•  Cygni 


41    10 

b     m 
21    42 


a 

59.78  +.a8 
60.03  '** 
60.2  X  .13 
60.34     'O9 

60.40  +.04 

60.41  —.ox 

60.37  -^"^ 

60.28  .xa 

60.12  .X7 

59.92  .ao 

59.71  -.aa 
59.48  .84 
59,23  .86 
58.97     .86 

58.72  .85 

58.48  -••s 


T 


if  Capricor. 


115  39 

b     ID 
20   39 


59.90  +.a8 
60. 16  .89 
60.40  .ta 
60.60  .17 
60.74     •'* 

60.84  4-*07 
60.87  +.03 
60.87  "".®* 
60.82  .05 
60.74     '^^ 

6o.6x  -.13 
60.46  .X3 
60.30  .x6 
60.15  .1^ 
59.98     .15 

59.84  -.IS 
59.71  -.10. 


x6PegasL 


64  34 

b      m 
21    48 


c  Cygni. 


56  25 

b      m 
20  42 


2.77  +-«7 
3.02  .as 
3.22     .18 

3-37  .«3 
3.48     .08 

352  +.03 
3.53  -.01 
349    .«6 

3.41  .IX 
3.28     .14 

3. 12  -.17 
2.94  .19 
2.74  .ao 
2.55  .80 
2.35     .ao 

2.x6  —.18 

x.98  -.16 


irPegasi. 


57  20 

b 
22 


5 


22.69  ^-.ts 

22.92  .ao 
23.09     .15 

23.22  .XI 

23.32     '07 

23.36  +.oa 
23.36  -.oa 
23.31     .06 

23.23  .09 

23.12      .18 

23.00  -.14 
22.85  .15 
22.70  .16 
22.54  •*i 
22  40      .IS 

22.26  —.10 


.«7 

•IS 


24.88  +.87 
25.13      .88 

25.33 
25.47 

25.58     .08 

25.64  4'.04 

25.65  .00 
25.62  —.04 

25.54  -09 
2544    •« 

25.31  -.15 
25.16  .16 
25.00  .17 
24.82     .18 

24.66  .17 

24.50 -.14 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Meftn 
Solar 
Date. 


July  8.6 
i8.6 
28.6 

Aug.  7-6 
17-5 

27.5 

Sept.  6.5 

16.4 

26.4 

Oct.    6.4 

16.4 
26.3 

Nov.  5-3 
15-3 
253 

Dec.  5-2 
15.2 


V  Octantis. 


176  30 

h     m 
22    II 


75.04+3.95 
77-75  «-46 
79.97  X.95 
81.65  Z.38 
82.72    .76 

83.17+  .ii 
82.94-  'Sfi 
82.05  <*I9 
80.56  1.79 
78.47    8.33 

75.87-a.78 
72.90  3.X3 
69.61  3.37 
66.17  3.46 
62.70   3.43 

59-32-3.a6 
56.18-3.00 


Mean 
Solar 
Date. 


July  28.6 

Aug.    7-6 
17.6 

27.5 

Sept.  6.5 

16,5 
26.5 
6.4 
16.4 
26.4 


Oct. 


0  Androm. 


Nov.  5-3 
15-3 

Dec.    5-3 
X5.2 

25.2 
35-2 


48   14 

h      m 
22    57 

a 
11.20  +.25 

11.43     •» 
11.60     .13 

11.73  '10 

11.80  +.03 

11.82     .00 

11. 81  -.04 

11.74  *^ 

11.64       .13 
11.52       .15 

11.36  -.17 

.11.19     •'? 

IX. 01      .18 

10.82  .18 
10.64      *'^ 

10.47  —.18 
10.28    -.18 


7  Aquarii. 


91  55 

b      m 
22    16 


20.22  +.36 
20.47  .33 
20.68  .19 
20.85  .13 
20.97     '^i 

2Z.05  +^06 

21.09  +.03 
21.09  —.03 
21.06  .OS 
20.99     .07 

20.91  —.09 

20.80  aXX 
20.68  .13 
20.56       .21 

20.45     .It 

20.33  —•«> 
20.24  —.09 


^  Aquarii. 


96   37 


23 


m 

8 


59.70  +.34 

59.92  .30 

60.09  .16 

60.23  .12 

60.32  .08 

60.37  +.©♦ 
60.39       '^ 

60.38  —.03 
60.34  *^ 
60.25       .08 

60.16  —.09 

60.06     .10 

59-96 
59-85 

59-74 

59.65  -.08 
59.57  -.06 


.11 

.10 

•09 


a  Aquarii. 


loi   13 

h      m 
22    25 


11.8^4  +.37 
12.10  .34 
12.33     •» 

12.51  .16 

12.64       .18 

12.74  +*^ 

12.79  +.04 

12.80  .00 

12.78  —.04 
12.72    .07 

12.63  ~-^ 

12.52  .XI 

12.41       .13 

12.29  .XS 
12.17     .XX 

12.05  —.10 
11.95  —.09 


r  Pegasi. 


66  50 

b      m 
23    15 


-.10 

.XI 
.13 
.13 
.13 


a  Lacertae. 


40   15 
h      m 
22    27 


s 

2.93 

3-23 

3-47 
3.68 

3.82 

3.89 

3-92 

3.88 
3.80 
3.68 

3.50 
3.31 
3.09 
2.85 
2.61 


+.33 
.38 
.33 
.16 
.10 

+.05 
.00 

-.06 
.11 
•  15 

-.x8 

.31 

.33 


2.37  -as 
2.14  -.33 


A  Androm. 


32.49  +.33 

32.71  •» 
32.90     .x6 

33.03       .13 

33-13     -08 

33.18  +.04 
33.20  .00 
33.18  -.04 

3313  '^ 
3305      -09 

32.96 

32.85 

32.73 
32.61 

32.48 

32.36  -.11 

32.25      .10  I 


44     o 

h      in 
23    32 

31.46  +.30 
31-73     .as 

31.96       .30 

32.13  -15 
32.26     .xo 

32.33  +-0S 

32.36  +.01 
32.35  --03 

32.28  .07 
32-19    •" 

32.06  —.15 
31.90  .17 
31.72     .x8 

31-53  -19 
31-34     -'9 

31.15  -.30 
30.95  -.19 


loLacertx.  )3  Octantis. 


51   29 

h      xn 
22    34 


s 
38.30  +.30 

38.57  -aC 
38.81     .33 

39.01  .17 

39-15  -xa 
39-25  +-07 

39.28  +.03 
39.28  —.03 
39.23       .06 

39-15     -w 

39.02  -.13 
38.88  .16 
38.72     .X7 

38.54  -18 
38.36     .x8 

38.18  -.18 
38.00  -.x? 


171    56 

h      xn 
22    35 


38.95+1.36 
40.26  X.34 
41.40  X.03 
42.31  .78 
42.97     .58 

43-35+  'M 
43-45-  -05 
43-25  .35 
42.76     .6x 

42.03     .83 

41.06— 1.07 
39.90  1.34 
38.58  X.37 
37.16  1.44 
35.70    1.44 

34.27-1.40 
32.90-1.30 


f'  Aquarii.  l(5Sculptoris. 


108  51 

h      m 
23    38 


52.03  +.38 
52.28  .33 
52.48  .19 
52.65     .15 

52.78       .IX 

52.88  +.07 
52.92  +.03 
52.92  -.01 
52.90  .04 
52.83     .07 

52.75  -09 
52.65     .xo 

52.54  •" 
52.43  •" 
52.31    •" 

52.20  —.II 
52.09  -.10 


118  42 

h      m 

23  43 


34.26  +.39 

3452  .as 
34-75  -ao 
34.92     .16 

35-07     .x« 

35.17  +.07 

35.21  +.03 

35.22  -.01 
35.19  .05 
35-11     .08 

35.02  —.10 

34.91  •" 
3479  -M 
34.65     .13 

34-52  .13 
34.39  -.13 

34.26  -.13 


A  Pegasi. 


66  59 

h      m 
22   41 


34.01  +.89 
34.28  .35 
34.52  .81 
34.70     .16 

34.85       .X8 

34.96  +.09 

35.02  +.05 
35.04  .00 
35.02  -.04 
34.96       .07 

34.87  -.09 

34-77     •«« 

34.65       .18 

34-53  -13 
34-39    -U 

34.26  -.13 
34.13  -.18 


y*  Octantis. 


172  36 


xn 


b 
23   46 


12.48+X.40 

13.79  X.S3 
14.91       .99 

15-77  '71 
16.33     .40 

16.58  +.XX 
16.56  -.30 
16.18  .93 
15.53  -80 
14.58     1.07 

13.40-1. 39 

12.01     1.49 

10.50     1.36 

8.89     X.63 

7.25    i.Gs 

5.64    X.57 
4. 1 2-1.43 


Groombr. 
1706,  S.  P. 


348  20 

b      m 
22    51 


40.22—  .63 
39.64  .53 
39.18  .39 
38.87  .85 
38.67-  .18 

38.62+  .08 
38.72  .19 
39.01       .36 

39-45  -50 
40.01     .64 

40.73+  .80 
41.61  .93 
42.58  1.03 
43.67    1.13 

44.86     I.8X 

46.08+1.33 
47.32+1.36 


33Piscium. 


96   17 
h      in 

24     O 


3.98  +.37 
4-23      -M 

4.46  .30 
4.64  .16 
4.77       .13 

4.88  +.09 

4-94  •«>5 
4.97  +.01 
4.97  -.03 

4-94     -04 

4.88  -.06 
4.80     .06  I 
4.72     .09 

4.63       .XO 

4-53     .10 

4.42  —.10 
4.32  -.09 


SOLAR  EPHEMERIS,  189a 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Date. 


Jan. 


Feb 


o 

I 

2 

3 

4 

5 

6 

7 
8 

9 

lo 
II 

12 

13 
M 

i6 

17 
i8 

19 

20 
21 
22 

23 
24 

25 
26 

27 

28 

29 

30 
31 

I 

2 

3 

4 

5 

6 

7 
8 

9 
10 

II 

12 

13 

M 
15 


Apparent  Right 
Ascension. 


Mean  Noon. 


h    m     a 
18  42  46.65 

18  47  11.63 

18  51  36.29 

18  56    0.61 

19  o  24.56 

19    448.10 

19  911-23 
19  13  3390 
19  17  56.10 
19  22  17.80 

19  26  38.96 

19  30  59- 56 
19  35  19.59 
19  39  39- 01 
19  43  57.78 
1948  15.92 

19  52  3336 

19  56  50. 1 1 

20  I  6.14 
20  5  21.42 

20  9  35-94 
20  13  49.69 
20  x8  2.65 
20  22  14.82 
20  26  26. 19 

20  30  36.75 
20  34  46.48 
20  38  55.40 

2043  3-49 
20  47  10.76 

20  5^  17.22 

20  55  22.86 

20  59  27.69 

21  3  31.70 
21  73490 

21  II  37.30 
21  15  38.91 

21  19  39-72 
21  23  39.76 
21  27  39.00 

21  31  37-47 
21  35  35-16 

21  39  32.09 

21  43  28.25 

21  47  23.65 

21  51  18.32 
21  55  12.24 


App. 
Noon. 


8 
47-25 
12.32 

37-06 

1-47 
25-49 

49-13 

12.33 

35-09 

57-35 
19.12 

40-35 
61,03 

21.13 

40.60 

59.44 

17.64 

35-15 

51-94 
8.03 

23.36 

37-94 
51.72 

4-73 
16.94 

28.34 

38.92 
48.70 

57.64 
5.76 

13.06 

19-53 
25-19 
30.03 

34-05 
37-26 

39-67 
41.29 
42.11 

42.15 
41.39 

39-86 

37-54 
34.46 
30.61 
26.01 

20.65 

14.56 


Apparent 
Declination. 


Mean  Noon. 


App. 
Noon. 


e      r 

-23    5 

23    o 

2255 
2249 
2243 

-22  37 
22  30 
22  22 
22  14 
22    6 

-21  57 
21  48 
21  38 
21  28 
21  18 

-  21    7 

20  56 

2044 
2032 

20  19 

-20    7 

9  53 
940 
9  26 
9  12 

857 
842 
827 
811 

7  55 

7  39 
7  22 

7  5 
648 

6  30 

6  12 

5  54 
536 

517 
458 

4  39 
4  20 

4  o 
340 
3  20 

3    o 

2  39 


25-5 
40.8 

28.6 

49.0 

42.3 

8.3 

7-7 

40.3 

46.3 

26.2 

40.1 
28.2 
50.9 
48.2 
20.7 

28.6 
12.1 
31-8 
27.7 
60.4 

10.3 

57-4 
22.6 

26.0 

8.0 

28.8 
29.0 
9.0 
29.0 
29.4 

10.7 
33-2 

37-1 
23.2 

51-5 

62.5 
56.7 

34-4 
56.0 

62.0 

52.7 
28.6 
50.1 

57-7 
51.7 

32.7 

61.2 


24-9 
40.1 

27.6 

47.8 

4a8 

6.8 

5.8 
38.x 

44-0 
23.6 

37-3 
25.1 

47-4 

44-4 
16.6 

24.0 

7-2 
26.6 
22.2 

54-5 

4-1 
51.0 

15-9 
18.9 

0.5 

21.0 
20.9 
0.5 
20.2 
20.4 

1.3 

23-5 

27-3 
12.9 

4X.1 

51-9 
45.8 

23.3 

44-7 
50.5 

41.0 
16.7 
38.2 
45-6 
39-6 

20.4 

48.8 


Hourly 
Motion. 


Right      DecH- 
Ascen.  i  nation. 


• 
1.050 

1.037 

i.on 

1.006 

0.989 

0.972 

0-934 
0.935 

0.915 
0.893 

0.87X 
0.847 
o.8ai 

0.795 

0.768  I 

I 

0-74I  ' 

0.713 

0.683 

0.659 

0.631  j 

0.589 
0.557 
0.5*4  I 
0.490 

0.457 

0.4*3 

0.389 

0.355 
a3ao 

O*3o0 
10.359 

o.ai8 
0.184 
0.151 
0.117 

ao64 
0.051 
0.018 
9-985 
9-939 

9.990 
9.888 
9.856 
9.834 
9-793 
9.7  »a 
9-7?» 


+11.99 

ia.43 

13.57 
14.71 

15.84 

+X6.97 
18.09 
19.90 
90.39 
31.38 

+33.46 

*S.S3 
34.58 

35.6s 
96.66 

+37.68 
38.68 
39.67 
30.65 
31.61 

+3*.  36 
33.30 

34.41 
35.31 
36.19 

+37.06 
37.91 
38.73 
39.57 
40.38 

+41.17 
41.94 
43.71 
43-43 
44.17 

+44.88 

45*59 
46.36 

46.93 

47.56 

-f-48.19 
48.83 
49>39 
49.96 
50,53 

+51.05 
+51.57 


Eauation 
of  Time 

for 

Apparent 

Noon. 


m     ■ 
+  3  17.20 

3  45-64 

4  13.75 
441-52 

5  8.91 

+  5  35-91 

6  2.49 

628.60 

6  5424 

7  19-39 

+  7  44-00 

8  8.05 

8  31-51 

8  54-38 

9  16.60 

+  9  38.18 

959.06 

10  19.25 

10  38.71 

10  57-43 

+11  15.40 

11  32.60 

11  49.00 

12  4.61 
12  19.42 

+12  33.40 
12  46.58 

12  58.93 

13  10.47 
13  21.17 

+13  31.06 
1340.14 
13  48.40 

13  5584 

14  2,49 

+14    8.33 

14  13-37 
14  17.62 

14  21.09 

14  23.77 

+14  25.67 
14  26.81 
1427.17 
14  26.76 
14  25.61 

+14  23.70 
+14  21.06 


Semi- 
diameter 

at 
Apparent 

Koon. 


6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
z6 
16 
16 

16 

16 


Sidereal 

Time  of 

Seniid. 

Passing 

Meridian. 


8.41 
8.42 
8.42 
8.41 
8.40 

8.37 

8.34 
8.31 

8.27 

8.23 

8.18 
8.13 
8.08 
8.02 
7.96 

7.89 

7.82  I 

7-74 
7.66 

7.58' 

7.50 

7.41 
7.32 
7.22 

7.  II 

7.00 
6.88 
6.76 
6.64 
6.51 

6-37 
6.23 

6.08 

5-93 
5-77 

5.60 

5-43 
5.26 

5.08 

4.90 

4.72 
4-53 
4-34 
4-15 
3.96 

376 
3-5<'> 


m    9 
II. 10 

11.06 

II.OI 

10.96 
10.91 

10.85 
10.79 

10.73 
10.66 
10.58 

10.50 
10.42 
10.34 
10.26 
10.17 

10.08 

9.99 
9.89 

9-79 
9.69 

9.59 
9-49 
9.38 
9.28 
9.17 

9.06 

8.95 
8.84 

8.72 

8.61 

8.49 
8.38 
8.26 
8.15 
8.04 

7-92 
7.81 
7.69 
7.58 

7-47 

7-35 

7-24 

7-13 
7.02 

6.92 

6.81 
6.71 1 


NoTK. — For  mean  time  interval  of  semidiameter  passing  meridian,  rabtract  0^.19  ttoin  the 


Sidereal 
Time 

of 
Mean 

Noon. 


h    m 

1839 

1843 
1847 

18  51 
1855 
1859 

19  3 
19    7 

19  II 

19  14 

19  18 
19  22 

19  26 
1930 

1934 

1938 
1942 
1946 
1950 

1954 

1958 

20  2 
20  6 
20  10 
20  14 

20  18 
20  22 
20  25 
20  29 
2033 

2037 

20  41 
2045 
2049 
2053 

2057 

21  I 

21  5 
21  9 
21  13 

21  17 
21  21 
21  25 
21  29 
21  32 

21  36 
21  40 


9 
29.50 

26.06 

22.62 

19.18 

15.74 

12.30 

8.86 

5.41 
1.97 

58.53 

55.09 
51-65 
48.21 

44-77 
41.32 

37.88 

34-44 
3100 
27.56 
24.11 

20.67 

17-23 

13-79 
10.34 

6.90 

346 
0.02 

56.57 
53.13 
49.69 

46.24 

42.80 

3936 

35.91 

32.47 

29.03 

25.58 
22.14 

18.69 

15-25 

11.81 

8.36 

4.92 

1-47 
58,03 

5459 
51-14 


I 
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SOLAR  EPHEMERIS,  1896. 


FOR  WASHINGTON  MEAN  AND 

APPARENT  NOON. 

1     Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apuarent 

Koon. 

Semi- 
diamt'ter 

at 
Apparent 

Noon. 

Sidereal 

Time  of 

Semid. 

Passing 

Meridian. 

Sidereal 
Time 

of 
Mean 

NOOXL 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli- 
nation. 

h    m     a. 

t 

Of             If 

n 

B 

f* 

xn     a 

f 

•r 

m     a 

h    m     a 

Feb.  15 

21  55  12.24 

14.56 

-12  39  61.2 

48.8 

9.731 

+5>.57 

-1-14  21.06 

16 

13.56 

1     6.71 

21  40  51.14 

i6 

2159    5.41 

7.72 

12  19  17.4 

4-9 

9.7OX 

59.06 

14  17.67 

16 

1336 

I     6.60 

21  44  47.69 

1           17 

22     2  57.86 

60.16 

II  58  21.9 

9.4 

9.671 

5a.  55 

14  13-57 

16 

1316 

I     6.50 

21  48  44-25 

l8 

22     6  49.60 

51.88 

11  37  15.2 

2.6 

9.641 

53.01 

14    8.76 

16 

12.95 

I     6.40 

21  52  40.81 

19 

22  10  40.64 

42.89 

11  1557-4 

44.9 

9.6xa 

53.45 

14    3.23 

16 

12.74 

I     6.30 

21  56  37.36 

20 

22  14  30.99 

33-21 

-10  54  295 

16.9 

9-584 

■f  53.88 

+13  5700 

16 

12.53 

I     6.21 

22     0  33.91 

21 

22  18  20.64 

22.85 

10  32  51.4 

38.9 

9.556 

54.  a8 

13  50.11 

16 

12.32 

1    6.11 

22     430.47 

22 

22  22     9.65 

11.82 

10  10  63.8 

51.2 

9.518 

54.67 

13  42.55 

16 

12.10 

I    6.02 

22     8  27.03 

23 

22  25  58.01 

60.15 

9  48  66.9 

54.4 

9.50a 

55-05 

13  34-35 

16 

11.88 

1    5.93 

22  12  23.58 

24 

22  29  45.74 

47.87 

9  2661.3 

48.8 

9.477 

55.40 

13  25.52 

16 

11.65 

I    5.84 

22  16  20.13 

25 

22  33  32.86 

34-94 

-  9    4  47-2 

34-8 

9.45a 

+55.75 

+13  16.08 

16 

11.43 

I    576 

22  20  16.69 

26 

22  37  19.40 

21.45 

8  42  25.2 

12.9 

9-487 

56.08 

13    6.06 

16 

11.20 

I    5.68 

22  24  13.24 

27 

22  41      5.36 

7-39 

8  19  55.5 

43-2 

9.404 

56.38 

12  55.46 

16 

10.96 

I    5.60 

22  28     9.80 

28 

22  44  50.77 

52.77 

7  57  18.5 

6.4 

9.38a 

56.68 

12  44-33 

16 

10.72 

1    5.52 

22  32     6.35 

29 

22  48  35.66 

37.61 

7  34  34-5 

22.6 

9.361 

56.97 

12  32.65 

16 

10.48 

1    5.45 

22  36     2.91 

Mar.   I 

22  52  20.05 

21.97 

-  7  11  44-1 

32.3 

9.340 

+57.93 

+12  20.47 

16 

10.24 

I    5-38 

22  39  59-46 

2 

2256     3.94 

5.82 

6  48  47.4 

35.8 

9.390 

57.48 

12    7.82 

16 

9-99 

1    531 

22  43  56.01 

3 

22  59  47-39 

49.24 

62545.1 

33-6 

9.301 

57.7a 

"  5470 

16 

9.73 

I    5.24 

22  47  52.57 

4 

23     330-38 

32.20 

6    2  37.2 

25.9 

9.283 

57.93 

II  41.15 

16 

9.47 

I    5- 17 

22  51  49.12 

5 

23     712.97 

14-74 

5  39  24.3 

13.1 

9.966 

58.  xs 

11  27.18 

16 

9.21 

X    5.11 

22  55  45.67 

6 

231055.15 

56.88 

-  5  15  66.6 

55-6 

9.230 

+58.39 

-MI  12.81 

16 

8.95 

1    5-05 

22  59  42.23 

7 

23  14  36.96 

38.65 

4  52  44-6 

33.9 

9-935 

58.49 

10  58.07 

16 

8.68 

1    4-99 

23     338-78 

8 

23  18  18.41 

20.06 

4  29  18.7 

8.2 

9.aao 

58.65 

10  42.96 

16 

8.42 

1    4-94 

23     735.34 

9 

23  21  59.52 

61.14 

4    549.3 

39.0 

9.906 

58.79 

10  27,51 

16 

8.15 

1    4.89 

23  IX  31.89 

10 

23  25  40.30 

41.86 

3  42  16.6 

6.5 

9.193 

58.91 

10  11.74 

16 

7-89 

I    4-84 

23  15  28.44 

II 

23  29  20.79 

22.30 

-  3  18  41-3 

31-4 

9.x8x 

+59.oa 

+  9  55.67 

16 

7.62 

1    4-79 

23  19  25.00 

12 

2333     0.98 

2.46 

2  54  63.6 

54.1 

9.170 

SO.XX 

9  39-32 

16 

7-35 

1    4-75 

23  23  21.55 

13 

23  36  40.91 

42.34 

2  31  23.9 

14.6 

9.159 

39-18 

9  22.69 

16 

7.08 

1    471 

23  27  18. 1 1 

M 

23  40  20.58 

21.97 

2    7  42.8 

33-7 

9.148 

S0-a4 

9    5-8i 

16 

6.81 

X    4.67 

23  31  14.66 

15 

23  44     0.02 

1.36 

1  43  60.4 

51-7 

9.139 

39-98 

8  48.70 

16 

6.54 

I    4.64 

23  35  11.21 

i6 

23  47  39.24 

40.53 

-  I  20  17.3 

8.8 

9.130 

+59.90 

+  8  31.37 

16 

6.28 

X    4.61 

2339     7.77 

17 

23  51  18.25 

19.50 

0  56  33.8 

25.7 

9.taa 

59.31 

8  13.83 

16 

6.01 

1    4-59 

2343     4.32 

i8 

23  54  57.08 

58.30 

0  32  50.6 

42.6 

9.115 

59.30 

7  56.11 

16 

5.74 

1    4-57 

2347     0.87 

19 

23  58  35.76 

36.91 

-  0    8  67.6 

59.9 

9.108 

59-97 

7  38.23 

16 

5.47 

1    4-55 

23  50  57.43 

20 

0    2  14.27 

15.39 

+  0  14  34.5 

41.8 

9.10a 

59.93 

7  20.20 

16 

5.20 

I    4-53 

23  54  5398 

ai 

0    5  52.66 

53-73 

+  0  38  15.5 

22.4 

9.097 

+59.18 

+  7    2.05 

16 

4-94 

I    4.51 

23  58  50.53 

22 

0    930.95 

31.97 

1    154-9 

61,5 

9.093 

59.10 

6  43.79 

16 

4.67 

X    4.50 

0    2  47.09 

23 

013    9.15 

10.13 

1  25  32.5 

38.8 

9.090 

59.01 

6  25.43 

16 

4.40 

1    4-49 

0    643.64 

24 

0  16  47.27 

48.21 

149    7.8 

13.9 

9.0B8 

58.91 

6    7.01 

16 

4.13 

X    4.48 

0  10  40.19 

25 

02025.37 

26.24 

2  12  40.5 

46.3 

9.087 

58.80 

5  48.53 

16 

385 

1    4-48 

0  14  36.75 

26 

024    3.42 

4.26 

+  a  36  10.4 

15.8 

9.086 

+58.68 

+  5  30.05 

16 

3.58 

I    4.48 

0  18  33.30 

27 

0  27  41.48 

42.27 

2  59  37.0 

42.1 

9.0H6 

58.54 

5  11-56 

16 

3-31 

I    4.48 

0  22  29.85 

28 

0  31  19.58 

20.31 

323   0.1 

4-9 

9.088 

58.38 

45310 

16 

3.03 

1    4-49 

0  26  26.41 

29 

0  34  57-71 

58.40 

3  46  19-3 

23.8 

9.091 

58.3Z 

4  34-70 

16 

2.75 

X    4.50 

0  30  22.96 

30 

0  38  35.92 

36.57 

4    9  34-4 

38.5 

9.094 

58.03 

4  16.35 

16 

2.47 

1    4-51 

0  34  19.51 

31 

0  42  14.22 

14.82 

+  4  32  44-9 

48.8 

9.098 

+57.84 

+  3  58.11 

16 

2.19 

X    452 

0  38  16.07 

32 

0  45  52.64 

53-19 

+  4  55  50-7 

54-1 

9.103 

+57.63 

+  3  39-97 

16 

1.91 

1    4-54 

0  42  12.62 

NoTK.— For  moan  timo  iatorral  of  semidiameter  passing  meridiaa«  snhcract  <^.i8  from  tho  lidvoal  iatonrat 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Dato. 


Apr. 


I 

2 

3 
4 
5 

6 

7 
8 

9 

lO 

II 

12 

13 
M 
15 

i6 

17 
iS 

19 

20 


Apparent  Right 
Ascension. 


Mean  Noon. 


May 


h    m     • 
o  45  52.64 

04931.19 

053    9-91 

0  56  48.80 

1  o  27.89 

1    4    7.21 

I  746.75 
I  II  26.55 
I  15  6.62 
I  18  46.98 

I  22  27.63 
I  26  8.59 
I  29  49.88 

1  33  31-49 
I  37  13-46 

I  40  55-79 
I  44  38.48 

I  48  21.56 

I  52    5-02 

I  55  48.90 


App. 
Noon. 


8 

53-^9 
31-70 
10.37 
49.22 
28.27 

7-54 

47-04 
26.80 

6.83 

47-M 

27-75 
8.68 

49.92 

31-50 

13-43 

55-72 
38.38 
21.42 
4.86 
48.71 


Apparent 
Declination. 


Mean  Noon. 


21 

I  59  33-20 

32.97 

22 

a  3  17-93 

17.66 

23 

a  7  3.10 

2.80 

24 

2  10  48.73 

48.41 

25 

a  14  34-84 

34-49 

26 

2  z8  21.44 

21.05 

27 

2  22  8.52 

8.12 

28 

2  25  56.14 

55-70 

29 

2  29  44.26 

43.81 

30 

2  33  32.92 

32.45 

I 

2  37  22.14 

21.64 

2 

2  41  11.91 

11.40 

3 

2  45  2.26 

1-73 

4 

24853.17 

52.62 

5 

a  52  44-65 

44.09 

6 

a  56  36-74 

36.16 

7 

3  0  29.41 

28.82 

8 

3  4  22.65 

22.06 

9 

3  8  16.50 

15.89 

10 

3  12  10.93 

10.31 

11 

3  16  5.94 

5-32 

12 

3  20  1.52 

0.90 

'3 

3  23  57-69 

57.06 

M 

3  27  54-41 

53-78 

15 

3  31  51-70 

51.07 

16 

3  35  49-55 

48.92 

17 

3  39  47-95 

47-32 

+  4  55  50.7 
5  18  51.3 

5  4»  46.3 

6  435.6 

6  27  18.8 

+  6  49  55.4 

7  12  25.2 

7  34  47-7 

7  57    2.6 

8  19    9-7 

+  8  41    8.5 

9  2  58.6 

9  24  39-6 

9  46  1 1.2 

10    7  33.1 

+10  28  44.8 

10  49  46.1 

11  10  36.6 
II  31  16.0 

11  51  43.8 

+12  II  59.9 

12  32    3-9 

12  51  55-5 

1311  34-3 

13  3060.1 

4-13  50  12.6 

14  9  "-5 
14  27  56.5 

14  46  27.2 

15  4  43-5 

+15  22  44.9 
15  40  31.2 

15  57  62.0 

16  15  17.2 

16  32  16.2 

+16  48  58.8 

17  524.8 
17  21  33.7 


App. 
Noon. 


54-1 

54-4 
49.2 

38.3 

2Z.I 

57-5 
26.9 

49.3 
4.0 

10.7 

9.2 

59- J 
39-8 
II-3 
32-9 

44-5 
45-6 
35-8 
15.0 

42-7 

58.6 

2-4 
53-8 
32.6 

58.3 

10.7 

9.5 

54-4 
25.0 

41.2 

42.6 
28.8 
59.6 
14.7 

13-7 

56-4 
22.3 

31-2 


Hourly 
Motion. 


KiKht      DecH- 
Ascc-n.    naiion. 


17  37  25-4 

22.9 

17  52  59-3 

56.8 

+18  8  15.3 

12.8 

18  23  13.0 

10.6 

18  37  52. 1 

49-7 

18  52  12.3 

9-9 

19  6  13.3 

II. 0 

+19  19  55.0 

52.9 

+19  33  16.9 

T4.8 

t 
9.103 

9.109 

9.117 

9.  "5 
9.134 

9.X43 
9.153 
9-164 
9.176 
9.188 

9.200 
9.ax3 
9.227 
9.241 
9.256 

9,271 

9.287 

9.303 
9.320 

9-337 

9.3SS 
9.373 
9.392 
9.411 
9.431 

9.431 
9.473 
9-493 
9.5»7 
9.539 

9.562 

9.585 
9.609 

9.633 

9.657 

9.6S1 

9.706 

9-731 

9-755 
9.780 

9.804 
9-828 
9.852 
9.876 
9.899 

9922 

9.944 


Eauation 
or  Time 

for 

Apparent 

Noon. 


+57.63 
57.41 
57.18 
56.92 
56.66 

+56.38 
56.09 
55.78 
53.46 
55.12 

+54-76 
54-40 
54.01 
53.61 
53.20 

+5».77 
5a.32 
51.87 

51-40 
50.92 

+50.42 
49-91 
49.39 
48.85 
48.30 

+47-74 
47.16 

46.57 
45.98 
45.37 

+44-74 
44.10 
43.46 

48-79 
42.11 

+41-43 
40.73 
40.01 
39.28 
38.54 

+37.79 
37.01 
S6.«5 

35-44 
34-64 

+33.P« 
+33.00 


ID      8 

+3  39-97 

3  21.97 

3    4-M 
2  46.48 

2  29.02 

+2  11.79 
1  54.78 
I  38.04 
I  21.56 

I    5-36 

+0  49.46 

o  33-87 
o  18.60 

+0  3.68 

-o  10.91 


Scmi- 
dianieter 

at 
Apparent 

Noon. 


16 
16 
16 
16 
16 

16 
16 


I.91 
1.63 

1-35 
1.07 

0.78 


0.50 
0.22 

15  59-94 
15  59.66 

15  59-39 


Sidereal 

Time  of 

Sell)  id. 

Passing 

Meridian. 


m 


1559.11 

15  58.84 

15  58.57 

15  58.31 
15  58.04 

-o  25.14     15  57.78 
o  39.00    15  57.53 

0  52.48     15  57-27 

I  5-56   15  57-02 

1  18.24    15  56.77 

-I  30.50  15  56.52 
I  42-33   15  56.27 

1  53-70  15  56.02 

2  4-62  15  55.77 

2  15.08   15  55.52 
-2  25.03   15  55.28 

2  34.49  15  55-03 

2  43-44  15  54-79 
2  51.88     15  54.55 

2  5976     15  54-31 

-3    7-"  1554-07 

3  1388  15  53-83 
320.10  1553.59 
3  25.75  15  5336 
330.81  1553.12 

-3  35-29  15  52.89 
3  39-19  15  52.67 
3  42-49  I  15  52.45 
345.20  1552.23 
3  47-34  I  15  52.02 

-3  48.88  I  15  51.81 
3  49.86  15  51.60 
3  50.25  '  15  51.40 


3  50.08 
3  49-35 

15  51-20  1 
15  51.01 

-  3  48.06 
-3  46.22 

15  50.82 
15  50.63 

NuTi.— For  mean  time  interval  of  semidiaiiieter  passing  meridian,  subtract  0^.18  from  the 


Sidereal 
Time 

of 
Mean 
Noon. 


t 

4-54 
4-56 
4-58 
4.61 
4.64 

4-67 
4.70 

4-74 
4.78 

4.82 

4.86 
4.91 

4-95 
5.00 

5.06 

5.11 

5-17 
5.23 
5.29 

5.35 

5-42 

5.48 

5-55 
5.62 

5-69 

5.76 

5-84 
5.92 

5.99 
6.07 

6.15 
6.23 
6.31 

6.39 
6.47 

6.55 
6.63 

6.71 

6.79 

6.87 

6.96 

7-04 
7.12 

7.20 

7.28 

7-36 

7-44 


h    m     t 
o  42  12.62 

046    9.18 

050    5-73 
o  54    2.28 

o  57  58.84 

I  55-39 

5  51-95 
9  48.50 

13  4505 
17  41.61 

21  38.16 

25  34.72 
29  31.27 
33  27  83 
37  24- 38 
41  20.93 

45  17-49 

49  1404 
53  10.60 

57    7-15 

2  I  3-7^ 
2    5    0.26 

2    856.82 

2  12  53.37 

2  16  49.93 

2  20  46.48 
2  24  43.04 
2  28  39.59 

2  32  36.15 
2  36  32.71 

2  40  29.26 
2  44  25.82 
2  48  22.37 
2  52  18.93 

2  56  15.49 

3  o  12.04 
3  4  8.60 

3  8  5  15 
3  12  1.71 
3  15  58  27 

3  19  54-82 
3  23  51.38 
3  27  47  94 
3  31  44-49 
3  35  41.05 

3  39  37.61 
34334-17 


lercal  interval. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Tiuie 

Semi- 
diameter 

Sidereal 
Titneof 

Sidereal 
Time 

1     Date. 

for 

at 

^^Itllfl 

of 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli- 
nation. 

ADi>arent 
Noon. 

Apparent 
Noon. 

^J^  1 1 1  1  KM  ■ 

Passing 
Nferidian. 

Mean 
NooiL 

■ 

h    m     s 

8 

P          *              M 

M 

s 

n 

m     s 

t      f 

m     8 

h    m     8        ' 

May  17 

3  39  47-95 

47-32 

+19  33  16.9 

14.8 

9.W4 

+33.00 

-3  46.22 

15  50.63 

I     7.44 

3433417    , 

18 

3  43  46.87 

46.25 

19  46  18.8 

16.7 

9.967 

3«.i6 

3  43-86 

15  50.45 

I    7.52 

3  47  30.72 

19 

3  47  46- 34 

45.73 

19  58  60.4 

58.5 

9.989 

31.31 

3  40.96 

15  50.28 

1    7.60 

3  51  27.28 

20 

3  51  46.33 

45.72 

20  II  21.6 

19.7 

10.010 

30.45 

3  37-52 

15  50.11 

I    7.67 

3*5523.84    , 

21 

3  55  46.83 

46.24 

20  23  22.2 

20.3 

10.03X 

a9.58 

3  33.57 

15  49.94 

I    7-74 

3  59  20.40 

22 

3  59 4784 

47.26 

-i-20  34  61.6 

59-9 

XO.05S 

+28.70 

-3  29.12 

15  49-77 

I    7.82 

4    3  16.95   1 

23 

4    34936 

48.79 

20  46  20.0 

18.4 

10.073 

37.82 

324.16 

15  49.61 

I    7.89 

4    7  13.51    . 

24 

4    751.38 

50.82 

20  57  17.0 

15-4 

10.094 

a6.93 

3  18.71 

15  49.45 

z   7.96 

4  11  10.07 

25 

4  "  53.87 

53.34 

21    752.3 

50.9 

10. 1x4 

36.02 

3  ".77 

15  49.29 

z   8.03 

4  15    6.63 

26 

4  15  56.86 

56.33 

21  18    5.8 

4.6 

10. 134 

35.  xo 

3    6.35 

15  49.13 

z   8.10 

4  19    3- 18 

27 

4  19  60.30 

59.80 

+21  27  57.4 

56.2 

10.153 

+24.18 

-2  59-45 

15  48.98 

z   8.16 

4  22  59.74 

28 

424    4.22 

3.74 

21  37  26.8 

25.6 

10.172 

23.36 

2  52.10 

15  48.83 

z   8.23 

4  26  56.30 

29 

4  28    8.59 

8.12 

21  46  33.7 

32-7 

10.191 

22.32 

2  44.28 

Z5  48.68 

z   8.29 

4  30  52.86 

30 

4  32  13.41 

12.96 

21  55  18.0 

17.1 

io.aio 

31.37 

2  36.03 

15  48.53 

I  8.35 

4  34  49.42 

31 

4  36  18.66 

18.23 

22    3  39.6 

38.8 

10.328 

90.4X 

2  27.33 

15  48.39 

z  8.41 

4  38  45.97 

Jttne   I 

44024.32 

23.92 

+22  II  38.2 

37-4 

10.244 

+19.45 

-2  18.24 

15  48.25 

Z    8.46 

4  42  42.53 

2 

4  44  30.38 

30.02 

22  19  13.5 

12.9 

10.260 

18.48 

2    8.72 

Z5  48.IZ 

z   8.51 

4  46  39.09 

3 

4  48  36.84 

36.50 

22  26  25.7 

25.1 

X0.376 

17.51 

z  58.83 

15  47-98 

z   8.56 

4  50  35.65 

4 

4  52  43.67 

43-35 

22  33  14.3 

13.8 

xa293 

X6.53 

I  48.56 

15  47.85 

z   8.61 

4  54  32.21 

5 

4  56  50.84 

50.55 

22  39  39.2 

38.8 

10.306 

15.55 

I  37.94 

15  47.72 

z   8.66 

4  58  28.77 

6 

5    058.35 

58.  zo 

+22  45  40.3 

39.9 

10.320 

+14.55 

~z  26.98 

15  47.60 

z   8.70 

5    225.32 

7 

5    5    6.Z7 

5.95 

22  51  17.5 

17.1 

xo.33a 

13.55 

1  15-73 

15  47-49 

z   8.74 

5    621.88 

8 

5    9  14.27 

14.09 

22  56  30.6 

30.4 

10.343 

12.54 

z    4.18 

15  47.38 

z   8.77 

5  zo  18.44 

9 

5  13  22.64 

22.49 

23     I  19.4 

19-3 

xo.353 

11.53 

0  52.37 

15  47.28 

z   8.81 

5  14  15-00 

10 

5  17  31.24 

31.13 

23     544.0 

43-9 

10.363 

xasx 

040.33 

1547.18 

z   8.84 

5  18  Z1.56 

zx 

5  21  40.05 

39-97 

i-23     944.Z 

44.0 

10.371 

+  9.49 

-0  28.07 

Z5  47.08 

z   8.86 

5  22    8.12 

Z2 

5  25  49.05 

48.99 

23  13  19.7 

19.7 

10.378 

8.47 

0  15.63 

15  46.99 

z    8.88 

526    4.67 

13 

5  29  58.20 

58.18 

23  16  30.7 

30.7 

10,384 

7.45 

-0    3.03 

15  46.91 

z   8.90 

530    1.23 

M 

5  34    7.48 

7.51 

23  19  17. 1 

17.1 

XO.389 

6.42 

+0   9.69 

15  46.84 

z    8.92 

5  33  57.79 

15 

5  38  16.87 

16.93 

23  21  38.7 

38.7 

X0.393 

9.39 

0  22.52 

15  46.77 

z    8.94 

5  37  54.35 

z6 

5  42  26.34 

26.44 

+23  23  35.8 

35.8 

10.395 

+  4.36 

+0  35-43 

15  46.70 

z   8.95 

5  4X  50.91 

17 

5  46  35-86 

36.00 

2325     7.9 

7.9 

10.397 

3.33 

0  48.39 

15  .46.64 

z   8.96 

5  45  47-47  ^ 

18 

5  50  4540 

4558 

23  26  15.2 

15.2 

10.398 

2.29 

1    1.38 

Z5  46.58 

I   8.97 

5494403  . 

19 

5  54  54-96 

55.18 

23  26  57.8 

57.8 

XO.398 

t.26 

I  14.38 

15  46.53 

X   8.97 

5  53  40.59 

20 

5  59    4.50 

4.74 

23  27  15.7 

15.7 

10.397 

+  0.23 

I  27.36 

Z5  46.48 

z   8.97 

55737.15 

21 

6    3  Z4.00 

14.29 

+2327    8.8 

8.7 

10.394 

—  0.80 

+1  40.30 

15  46.43 

X   8.97 

6    z  33.70  1 

22 

6    7  23.43 

23-76 

23  26  37.1 

37-0 

10.391 

1.83 

I  53.18 

15  46.39 

z   8.96 

6    5  30.26 

23 

611  32.78 

33.14 

23  25  40.7 

40.5 

10.387 

2.86 

2    5.97 

15  46.35 

z   8.95 

6    9  26.82 

24 

6  15  42.03 

42-43 

23  24  19.6 

19.3 

10.383 

3.89 

2  18.67 

1546.32 

z   8.94 

6  13  23.38 

25 

6  19  51.16 

51.59 

23  22  33.8 

33-5 

10.378 

4.9a 

2  31.25 

15  46.29 

z   8.92 

6  17  19-94 

26 

6  24    0.16 

0.62 

+23  20  23.4 

23-1 

10.37a 

-  9.95 

+2  43.68 

Z5  46.26 

z   8.90 

6  21  16.50 

27 

6  28    8.99 

9.49 

23  17  48.5 

48.2 

10.364 

6.97 

2  55.95 

15  46.24 

z   8.87 

6  25  13.06 

28 

6  32  17.65 

18.19 

23  14  49.0 

48.6 

10.356 

7.99 

3    8.06 

Z5  46. 2 z 

z   8.84 

6  29    9.61 

29 

6  36  26.12 

26.69 

23  II  25.1 

24-7 

10.348 

9.00 

3  19-97 

z 5  46.19 

z   8.81 

633    6.17 

30 

64034.36 

34-97 

23    7  36.9 

36.3 

10.339 

10.02 

3  31.66 

1546.17 

z  8.78 

637    2.73 

31 

6  44  42.38 

43-02 

+23    324.4 

23.7 

10.329 

-11.03 

+3  43-12 

15  46.16 

X   8.74 

6  40  59-29 

32 

6  48  50.15 

50.81 

+22  58  47.6 

46.9 

10.318 

-12.03 

+3  54.32 

1546.15 

z  8.70 

6  44  55.85 

N 

OTK,— For  mean 

1  time  in 

teirval  of  seini<] 

liameter 

parsing 

meridiai 

a*  sobtract  o^. 

X9  from  the 

1  aidereal  if 

itenral. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

1 

1 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Eauation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 

Time  of 

Semid. 

Pas&ing 

Meridian. 

1 
Sidereal        1 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli- 
nation. 

h    m    ■ 

8 

•        f           w 

0 

• 

H 

m     t 

m     t 

h    m     8 

July     I 

6  44  42.38 

43.02 

+23  324.4 

23.7 

10.329 

—11.03 

+3  43-12 

15  46.16 

I    8.74 

6  40  59.29 

2 

6  48  50.15 

50.81 

22  58  47.6 

46.9 

10.318 

X2.03 

3  54.32 

1546.15 

1    8.70 

6  44  55.85 

3 

6  52  57.64 

58.33 

22  53  46-9 

46.1 

10.306 

13.03 

4    5.26 

1546.15 

I    8.66 

6  48  52.41 

4 

657    483 

5.56 

22  48  22.2 

21.2 

iaa93 

14.03 

4  15.89 

1546.15 

I    8.62 

6  52  48.97 

5 

7    I  11.71 

12.47 

22  42  33.6 

32.5 

10.180 

15.02 

4  26.21 

15  46.16 

I    8.57 

6  56  45.52 

6 

7    518.24 

19.03 

+22  36  21.3 

20.0 

10.365 

-16.00 

+4  36.20 

15  46.17 

I    8.52 

7    0  42.08 

7 

7    924.42 

25.24 

222945.3 

44.1 

10.250 

16.98 

4  45.83 

1546.18 

I    8.46 

7    438.64 

8 

7  13  30.23 

31.07 

22  22  46.1 

44.6 

10. 233 

17.96 

455.07 

15  46.21 

I    8.41 

7    835.20 

9 

7  17  35.64 

36.50 

22  15  23.6 

22.0 

10.216 

18.92 

5    3-91 

15  46.24 

I    8.35 

7  12  31.76 

lO 

7  21  40.62 

41.51 

22     7  38.0 

36.3 

10.19B 

19.87 

5  ".34 

15  46.27 

I    8.29 

7  16  28.32 

IX 

72545.16 

46.06 

+21  59  29.6 

27.7 

10.179 

-  2a82 

+5  20.31 

15  46.31 

I    8.23 

7  20  24.87 

12 

7  29  49.24 

50.16 

21  50  58.5 

56.6 

10.160 

21.76 

5  27.83 

15  46.35 

X    8.16 

7  24  21.43 

13 

7  33  52.84 

53-77 

21  42     5.1 

2.9 

10.140 

22.69 

5  34.86 

15  46.40 

I    8.10 

7  28  17.99 

M 

7  37  55-93 

56.89 

21  32  49.3 

47-1 

10.118 

23.61 

541.40 

15  46.46 

1    8.03 

7  32  14.55 

15 

7  41  58.51 

59.48 

21  23  II.6 

9.3 

10.096 

24.52 

5  47.43 

15  46.52 

I    7.96 

7  36  11.11 

i6 

7  46    0.56 

1-55 

+21  13  12.2 

9.7 

10.074 

-«5.49 

+5  52.92 

1546.58 

1    7.88 

740    7.67  I 

17 

7  50    2.06 

3.07 

21      2  51.2 

48.6 

10.051 

26.31 

5  57.87 

15  46.66 

1    7.80 

7  44    4-22 

z8 

7  54    3.03 

4-04 

20  52     8.9 

6.3 

10.028 

27.20 

6    2,26 

15  46.74 

I    7.73 

7  48    0.78  . 

19 

758    3.41 

4.43 

20  41      5.6 

2.8 

10.005 

28.07 

6    6.09 

15  46.82 

X    7.65 

7  51  57-34 

20 

8    2    3.24 

4.26 

20  29  41.5 

38.5 

9.981 

28.93 

6    9-35 

15  46.90 

I    7-57 

7  55  53.90 

21 

8    6    2.49 

3.52 

+20  17  56.7 

53.6 

9.957 

-29.78 

+6  12.03 

15  46.98 

I    7-49 

7  59  50.45 

22 

8  10    1. 14 

2.17 

20     551.7 

48.5 

9.93a 

30.63 

6  14.14 

15  47.07 

I    7.41 

8    34701 

23 

8  13  59.21 

60.24 

19  53  26.6 

23.3 

9.908 

31.46 

6  15.65 

15  47.17 

I    7-33 

8    7  43-57 

24 

8  17  56.70 

57.73 

19  40  41.6 

38.3 

9.883 

32.28 

6  16.57 

15  47.26 

X    7-25 

8  11  40.13 

25 

8  21  53.59 

54.62 

19  27  37.0 

33.6 

9.858 

33.09 

6  16.90 

15  47.36 

I    7.17 

8  15  36.68 

26 

8  25  49.88 

50.92 

+  19  M  13.3 

9.7 

9.834 

-33.89 

•f6  16.64 

15  47- 46 

I    7.08 

8  19  33.24  1 

27 

8  29  45.60 

46.62 

19    030.3 

26.7 

9.809 

34.68 

6  15.80 

15  47.57 

I    7.00 

8  23  29.80 

28 

8  33  40-71 

41-73 

18  46  28.5 

24.8 

9.785 

35.46 

6  14.35 

15  47.68 

I    6.91 

8  27  26.35 

1 

1 

29 

8  37  35.24 

36.25 

18  32    8.0 

4.3 

9.760 

36.23 

6  12.32 

15  47-79 

I    6.82 

8  31  22.91 

30 

8  41  29.18 

30,19 

18  17  29.2 

25.5 

9-735 

36.99 

6    9.70 

15  47.90 

I    6.74 

8  35  19.47 

31 

8  45  22.53 

23.52 

+18    2  32.5 

28.7 

9,711 

-37.74 

+6    6.49 

15  48.02 

I    6.65 

8  39  16.03 

Aug.    I 

84915.30 

16.27 

17  47  17.8 

14.0 

9.687 

38.47 

6    2.70 

1548.14 

I    6.56 

8  43  12.58 

2 

853    7.48 

8.44 

17  31  45-7 

41.8 

9.662 

39.19 

5  58.32 

15  48.27 

I    6.48 

847    9.14 

3 

8  56  59.08 

60.02 

17  15  56.4 

52.5 

9.638 

39.91 

5  53- 36 

15  48.40 

I    6.39 

8  51    5.69 

!            4 

9    0  50.08 

51.01 

16  59  50,2 

46.4 

9.613 

40,61 

5  47.8» 

15  48.53 

I    6.30 

8  55    2.25 

1            5 

9    440.51 

41.42 

+16  43  27.3 

23-4 

9.589 

-  4«.») 

+5  41.68 

15  48.67 

I    6.22 

8  58  58.81 

6 

9    8  30.35 

31.25 

16  26  48.1 

44.3 

9.565 

41.96 

53496 

1548.81 

I    6.13 

9    2  55.37 

7 

9  12  19.62 

20.49 

16    9  53.0 

49.1 

9-541 

42.62 

5  27.67 

15  48.96 

1    6.05 

9    651.92 

8 

9  16    8.31 

9,15 

15  52  42.2 

38.4 

9-5»7 

43- a? 

5  19.79 

15  49.11 

1    5.96 

9  10  48.48 

9 

9  19  56.40 

57.22 

15  35  16.0 

12.4 

9-493 

43.90 

5  "34 

>5  49-27 

I    5.88 

9  M  45.03 

10 

9  23  43-94 

44.73 

+X5  17  35.0 

3»  3 

9.469 

-44.5a 

+5    2.32 

15  49.44 

I    5.80 

91841.59 

II 

9  27  30.90 

31.66 

14  59  39-2 

35.6 

9-445 

45.1a 

4  52.71 

15  49.61 

I    5.72 

9  22  38.15 

12 

9  31  17.29 

18.02 

14  41  29.1 

25.6 

9.4ai 

45.71 

4  42.55 

15  49.78 

1    5.64 

9  26  34.70 

13 

9  35    3." 

3.82 

14  23    4.9 

1.6 

9.398 

46,29 

4  31.82 

15  49.96 

I    5,56 

9  30  31.26 

14 

9  38  48.38 

49-07 

14    427.3 

23.9 

9.375 

46.85 

4  20.54 

1550.14 

I    548 

9  34  27.81 

1 

15 

94233." 

33.76 

+13  45  36  I 

32.9 

9.35a 

-47.40 

+4    8.71 

15  50.32 

1    5.4^ 

9  38  24.37 

1          16 

9  46  17.30 

17.92 

+  13  26  32  1 

29.0 

9.3^0 

-47-9^ 

+3  56.34 

»5  50.5^ 

I    5.33 

9  42  20.92_j 

N 

OTB.~For  msaxi 

I  time  in 

tsrval  of  aemid 

Liameter 

passing 

tneridiai 

n,  subtract  o^ 

.19  fiom  th4 

9  sidereal  ii 

itervaL 

ST" 
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SOLAR  EPHEMERIS,  1896. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Date. 


Aug.  16 

17 
18 

20 

21 
22 

23 

25 

26 

27 
28 

29 
30 

31 

Sept.  I 

2 

3 
4 

5 
6 

7 
8 

9 
10 
II 
12 

13 
14 

16 

17 
18 

X9 

20 
21 
22 

23 
24 

25 
26 

27 

28 

29 

30 

31 


Apparent  Right 
Ascension. 


Mean  Noon. 


h    m     s 
9  46  17.30 

9  50  0.96 
95344.10 
9  57  26.74 
o    I    8.90 

o  4  50.58 
o  8  31.81 
o  12  12.59 
o  15  52.95 
o  19  32.91 

o  23  12. 48 
o  26  51.70 
o  30  30.56 
034  9.07 
o  37  47.28 

o  41  25.20 
045  2.83 
o  48  40. 19 
o  52  17.31 

055  54- 19 

0  59  3085 

1  3  7-31 
I    643.59 

I  10  19.70 
I  13  5564 

I  17  31-44 
I  21    7.12 

X  24  42.69 

I  28  18.16 

I  31  53-57 

I  35  28.92 
I  39    4.24 

I  42  39-54 
I  46  14.86 

1  49  50.20 

X  53  25-60 
X  56  61.08 

2  o  36.66 
2  4  12.36 
2    748.22 

2  II  24.25 
2  14  60.47 
2  18  36.92 
2  22  13.61 
2  25  50.56 

2  29  27.80 
2  33    5-34 


App. 
Noon. 


B 
17.92 

1-54 
44.64 

27.25 

9-37 

51.01 
32.20 

12.94 
53-26 

33- 18 

12.70 
51.87 
30.69 
9.16 
47-32 

25-19 
2,77 
40.08 
17.15 
53-99 
30.60 
7.01 
43.24 
19.29 
55.18 

30-93 
6.56 

42.08 

17-50 
52.85 

28.16 

3-42 
38.67 

13-93 
49.22 

2457 
59-99 
3552 
11.17 
46.97 

22.94 
59.12 

35-51 
12.16 

49.06 

26.25 
3-73 


Apparent 
Declination. 


Mean  Noon. 


+13  26  32.1 

13  7  15-3 
12  47  46.2 

12  28     4.9 

12    8  II.8 

+11  48    7.5 
II  27  51.7 

"  725.3 
10  46  48.2 
xo  25  60.8 

+10    5    3.4 

9  43  56.2 
9  22  39.7 
9  X  14. 1 
8  39  39.7 
+  8  X7  56.9 
756  5.8 
7  34  6.9 
7  12  0.5 
6  49  47.0 

4-  6  27  26.8 
6  5  0.0 
5  42  27.3 
5  19  48.8 

4  57    4-9 

+  4  34  15-9 
411  22.4 

3  48  24.4 
3  25  22.6 
3    2  17.2 

+  2  39    8.4 

2  15  56.7 
X  52  42.4 

I  29  25.7 

X    6    7.0 

+  o  42  46.5 

+  o  19  24.8 

-03  58.0 

o  27  21.6 

0  50  45.7 

-  I  M    9-9 

1  37  33-9 

2  057.4 
2  24  20.0 

2  47  41.4 

-  3  10  61.2 

-  3  34  19-2 


App. 
Noon. 


29.0 

12.3 

43.4 
2.2 

9-3 

5-1 

49-7 
23-3 

46.5 
59.4 

2.3 

55-3 
39-1 
13-7 
39-5 

56.9 
6.2 

7.6 

X.6 

48.4 

28.4 

2.0 

29.6 

51-4 
7.8 

19. 2 
26.0 
28.4 
27.0 
2X.9 

13-5 
62.1 

48.  X 

31.8 

13.4 

53-3 
31.8 

50.7 
13-9 
37-6 

X.4 
25.2 
48.3 
10.6 

31.7 

51-3 

8.9 


Hourly 
Motion. 


Right 
Ascen. 


s 

9-330 
9-309 
9.388 

9.767 
9.247 

9.227 
9.208 

9.190 
9.173 
9.157 

9.141 
9.126 
9.1x2 
9-098 
9.085 

9.074 
9.063 
9.052 
9.042 
9.033 

9.023 

9.015 
9.008 

9.00X 
8.995 

8.989 
8.984 
8.980 
8.977 

8.975 

8.973 

8.971 
8.971 
8.972 
8.974 

8.977 
8.980 
8.985 
8,991 
8.998 

9.006 
9.014 
9.024 

9.034 
9.046 

9.058 
9.071 


Decli- 
nation. 


--47-93 
48.46 
48,97 
49.46 
49.94 

-50.42 
50.88 
51.32 
51.76 
52.18 

— 5«.6o 

5a.99 
53.38 

53-75 
54.10 

-54-45 
54-79 
55-11 
55-41 
55.70 

-55.98 
56.24 
56.49 
56.72 

56.93 

-57.13 
57-32 
57-49 
57-65 
57.80 

-57.93 
58.04 

58.15 
58.24 

58-31 

-58.38 
58.43 
58.47 
58.49 
58.50 

-58.51 
58.49 
58.46 
58.42 
58.36 

-58.28 

58.20 


Equation 
of  Time 

for 

Apparent 

Noon. 


m     B 
+  3  56.34 
3  43.45 
3  30.04 
3  X6.I2 

3    1.73 

+  2  46.85 
2  31.52 
2  15.76 

I  59.57 

1  42.97 

4-  I  25.99 
X  8.66 
o  50.96 
o  32.94 

+  o  X4.59 

-  o  4.05 
o  22.97 
042.15 

X  1.59 
X  21.25 

-  X  41.13 

2  1.22 

2  21.50 

2  41.94 

3  2.54 

-  3  23- 29 

3  44-16 

4  5-13 
4  26.22 

4  47-36 

-  5    8.55 

5  29-79 

5  5103 

6  12.26 

6  33.48 

-  6  54.62 

7  15-69 
7  36.65 

7  57-49 

8  18.19 

-  8  38.71 

8  59.04 

9  19-15 
9  3901 
9  58-61 

-10  17.92 
- 10  36.92 


Semi* 
diameter 

at 
Apparent 

Noon. 


5  50.51 
5  50.70 
550.90 
5  51-10 
5  51.30 

5  51.50 

5  51-70 

5  51-91 
5  52.12 

5  52.33 

5  52.54 
5  52.76 
5  52.98 
5  53-20 
5  5342 

5  5364 
5  53.86 
55409 
5  54-32 
5  54-55 

5  54-79 
5  5503 
5  55-28 

5  55-53 
5  55-78 

5  56.04 
5  56.30 
5  56.56 
5  56.82 
55708 

5  57-35 
5  57.62 

5  5789 
5  58.16 

5  58-43 

5  58.70 
5  58.97 
5  59.24 
5  59  51 

5  59.78 

6  0.05 
6  0.31 
6  0.58 
6  0.85 

I.X2 


Sidereal 

Time  of 

Scmid. 

Passing 

Meridian. 


6     1.39 
6     1.66 


m    s 

5.33 
5.26 

5.19 
5.12 

5.05 

4.98 
4.92 
4.86 
4.80 

4-74 

4.68 
4.62 

4-57 
4-52 

4.47 

4.42 

4.38 

4-34 
4- 30 
4.27 

4-23 
4.20 

4.18 

4.16 

4.14 

4.12 
4.10 
4.09 
4.08 

4.07 

4.07 
4.07 
4.07 
4.07 
4.08 

4.09 
4.10 
4.12 
4.14 

4.17 

4.20 

4-23 
4.26 

4.29 
4.33 

4.37 
4.41 


Sidereal 
Time 

of 
Mean 
Noon. 


h    m     s 
9  42  20.92 

9  46  17.48 
9  50  14.03 
9  54  10.59 
958    7.14 


o 
o 


2 
6 


3.70 
0.25 


o    9  56.81 

o  13  5336 
o  17  49.92 

021  46.47 
o  25  43.03 
o  29  39.58 

03336.14 

o  37  32.69 

o  41  29.25 
o  45  25.80 
o  49  22.35 
o  53  X8.9X 
o  57  15.46 

X   X2.02 

5    8.57 

9    5.12 

13    1.68 

16  58.23 

20  54.79 

24  51.34 
28  47.89 

32  44-45 
36  41.00 

40  37.55 

44  34- 1  > 
48  30.66 

52  27.21 

56  23.77 

2  O  20.32 
2     4  16.S7 

2    8  13.43 

2  12  9.9'* 
2  16     6.53 

2  20  3.09 
2  23  59.64 
2  27  56.20 
2  31  52.75 

2  35  49.30 
2  39  45-86 
2  43  42-4« 


No 


R.  -For  mean  time  interval  of  semidiaiiietcr  pa!>*>in4  incriciian,  subtract  o^.iS  from  the  si 


ereal  intenrmL. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Riffbt 
Ascension. 

Apparent 
Decimation. 

Hourly 
Motion. 

Bouation 

of  Time 

for 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 

Time  of 

Semid. 

Passing 

Meridian 

Sidereal 
Time 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Rlcht 
Ascen. 

DecU- 
nation. 

^ffST' 

of 
Mean 
Noon. 

h    m    ■ 

B 

•      f        m 

m 

t 

m 

m    1 

f       m 

m     ■ 

h    m     a 

Oct.     1 

"33    5-34 

3.73 

-  3  34  19.2 

8.9 

9.071 

-58.10 

-zo  36.92 

z6    Z.66 

1    4.41 

124342.41 

2 

X2  36  43.22 

41-57 

3  57  34-8 

24.2 

9-085 

58.09 

zo  55.60 

16    1.93 

1    4.46 

12  47  38.96 

3 

12  40  21.43 

19.72 

4  20  47.7 

36.8 

9.099 

57.97 

11  13.94 

16    2.21 

1    4.51 

12  51  35.52 

4 

12  43  60.OZ 

58.26 

4  43  57.6 

46.4 

9-1X5 

57-84 

zz  31.92 

16    2.48 

1    4.56 

12  55  32.07 

5 

12  47  38.97 

37-17 

5    6  64.0 

52.5 

9-xsa 

57.68 

XI  49.51 

16    2.75 

I    4.61 

12  59  28.62 

6 

12  51  X8.32 

16.48 

-  5  29  66.5 

54.9 

9.149 

-57.51 

-Z2    6.72 

16    3.03 

1    4-67 

13    325.18 

7 

12  54  58.07 

56.18 

5  52  64.8 

52.9 

9.X66 

57-33 

Z2  23.52 

16    331 

1    4-73 

13    721.73 

8 

X2  58  38,27 

36.32 

6  15  58.6 

46.4 

9.184 

57.  X3 

12  39.89 

16    3-59 

z    4.80 

X3  XI  18.29 

9 

13     2  18.89 

X6.9X 

6  38  47-2 

34-9 

9-«>3 

56.91 

Z2  55.80 

16    3.87 

I    4.87 

13  15  14-84 

xo 

13    5  59-99 

5796 

7    130.5 

17.9 

9.tt3 

56.6B 

13  ZZ.27 

x6    4.15 

1    4-94 

13  19x1.39 

zx 

13    9  41-55 

3948 

-  7  23  67.8 

55.2 

9.341 

-56.41 

-Z3  26.26 

16    4%43 

1    5.01 

1323    7-95  , 

X2 

X3  X3  23.61 

21.50 

7  46  39.0 

26.2 

9.3^ 

56.  x6 

13  40.76 

x6   4.71 

1    509 

1327    4-5° 

13 

X317    6.X7 

4.02 

8    863.7 

50.8 

9.185 

55-88 

13  54.75 

16    4.99 

1    5-17 

13  31    1-05 

M 

13  20  49.26 

47.06 

8  31  2X.4 

8.3 

9-307 

55.58 

Z4    8.22 

16    5.27 

I    5.25 

13  34  57-61 

X5 

13  24  32.90 

30.66 

8  53  31.7 

X8.5 

9.390 

55.37 

1421.X5 
1 

16    5.55 

1    5-33 

133854-16 

i6 

X3  28  17.09 

X4.82 

-  9  15  34-4 

2Z.O 

9.354 

-54.94 

-14  33.50 

16    5.83 

1    5-42 

134250.72 

17 

X3  3X  61.86 

59.55 

9  37  28.9 

15-4 

9.378 

54-59 

14  45- 30 

16    6.11 

1    5.51 

13  46  47- 27 

z8 

X3  35  4723 

44.88 

9  59  15.0 

1-5 

9.404 

54.33 

14  56.48 

x6    6.38 

z    5.60 

13  50  43.83 

X9 

13  39  33-21 

30.83 

10  20  52.3 

38.8 

9.430 

53.86 

15    7-07 

16    6.66 

I    5.69 

13  54  40.38 

20 

X3  43  X9.83 

17.41 

10  42  20.4 

6.8 

9.456 

53.47 

Z5  Z7.0Z 

16    6.93 

1    578 

135836.93  , 

ax 

1347    7.10 

4.67 

-11    3  39-1 

25.4 

9.484 

-53.07 

-X5  26.29 

16    7.20 

z    5-88 

14    2  33.49 

22 

13  50  5505 

52.58 

XX  24  47.7 

34.1 

9.5" 

53.65 

15  34-91 

x6    7.46 

1    5-98 

14    6  30.04   ! 

23 

13  54  4369 

41.19 

zx  45  46.0 

32.4 

9.54X 

51.11 

15  4283 

16    7-73 

z    6.08 

14  xo  26.60 

24 

13  58  33.05 

30.52 

12     633.8 

20.1 

9.57« 

51.76 

15  50.03 

16    7.99 

z    6.18 

14  1423.15  ! 

25 

14    223.13 

•  20.57 

X2  26  70.4 

56.8 

9.603 

5X.39 

1556.52 

x6    8.24 

z    6.28 

14  18  xg.71 

26 

14    613.95 

11-37 

-12  47  35.6 

22.1 

9.^ 

— 5&80 

— z6    2.26 

z6    8.49 

1  6.39 

14  22  16.26 

27 

14  10    5.53 

2.94 

13    7  49-1 

35-6 

9.666 

50.  so 

z6    7.23 

x6    8.74 

I    6.50 

14  26  12.82 

28 

14  X3  5790 

55.28 

13  27  50.2 

36.8 

9.698 

49.79 

z6  ZZ.43 

z6    8.99 

z    6.61 

14  30    9-37 

29 

14  17  51.04 

48.40 

13  47  38.8 

25.5 

9.73X 

49.35 

16  Z4.85 

16    9.24 

z    ^.72 

14  34    5-93 

30 

14  21  44.98 

42.33 

14    7  14.3 

z.z 

9.764 

48.70 

16  17.47 

16   9.49 

z    6.83 

1438    2.48 

31 

14  25  39.73 

37.07 

-14  26  36.2 

23.2 

9.798 

— 48.X3 

-16  19.29 

16    9.73 

I  6.94 

14  41  59.04 

Nov.   X 

14  29  35-31 

32.63 

14  45  44-3 

31.4 

9.831 

47.53 

16  20.28 

16    9.98 

1  7-05 

14  45  55-59 

2 

14  33  31.70 

29.01 

15    438.0 

25.2 

9.867 

46.93 

16  20.45 

16  xo.22 

1  7-17 

14  49  52.  X5 

3 

14  37  28.92 

26.22 

15  23  17.0 

4-4 

9.901 

46.31 

16  19.80 

16  10.46 

I  7.29 

14  53  48.71 

4 

14  41  26.97 

24.27 

15  41  4a8 

28.4 

9.936 

45.67 

z6  18.31 

16  10.70 

1  7-41 

14  57  45.26 

5 

14  45  25.86 

23.16 

-15  59  49.0 

36.8 

9.971 

-45.01 

-16  15.99 

16  xo.94 

I  7.52 

15    z  41.82 

6 

14  49  25.58 

22.88 

x6  17  4Z.0 

29.0 

10. 003 

44.33 

16  12.84 

16  II. 18 

I  7.64 

15    538.37 

7 

145326.14 

23.44 

16  35  16.6 

4.8 

10.040 

43.63 

x6    8.85 

16  II. 41 

1  7-76 

15    9  34-93 

8 

M  57  27.54 

24.84 

16  52  35-3 

23.9 

10.075 

43.9a 

16    4.02 

16  11.65 

I  7.88 

15  13  31-49 

9 

15    I  29.76 

27.07 

17    936.7 

25.6 

10.110 

43.19 

15  58.35 

16  11.88 

I   8.00 

15  17  28.04 

10 

15    532.83 

30.15 

17  26  20.5 

9.6 

10.145 

-41.44 

-1551.85 

z6  z2.11 

I     8.12 

15  21  24.60  t 

II 

15    936.72 

34.06 

17  42  46.0 

35-4 

iai79 

40.68 

15  44-52 

16  12.34 

x    8.24 

15  25  21.15  ■ 

12 

15  1341-45 

38.79 

17  58  53- 1 

42.8 

10.314 

39.90 

15  36.35 

16  12.57 

x    8.36 

15  29 17.71  ; 

»3 

X5  17  47.01 

44-36 

18  14  41.3 

31-2 

10.348 

39.11 

15  27.37 

16  12.79 

I   8.48 

15  33 14-27 

14 

15  21  53.38 

50.76 

z8  30  10. 1 

0.4 

10.283 

38.39 

15  17-55 

x6  13.0Z 

1  8.59 

15  37 10.83 

X5 

15  25  60.59 

58.00 

18  45  19  4 

X0.0 

10.317 

-37-47 

-Z5    6.90 

z6  13.22 

I   8.71 

1541  738 ' 

16 

15  30    8.62 

6.04 

18  50  68.6 

59-6 

in.351 

-36.63 

_M55j44_ 

16  13.43 

I  8.82 

1545  3.94 1 

N 

oTS.— For  mean 

time  ini 

terral  of  semid 

iameter 

passing 

iDoridiai 

1,  subtract  if. 

x8  from  th« 

i  sidereal  is 

tterral. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Ascenaion. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 

Time  of 

Semid. 

Passing 

Meridian. 

Sidereal 

Time 

of 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

DecU- 
natioxL 

Mean 
Nooa 

h    m    ■ 

■ 

Off* 

ft 

■ 

• 

m     • 

t        m 

m     s 

h    m     a 

Nov.  16 

X5  30    8.62 

6.04 

-18  59  68.6 

59.6 

10.351 

-36.63 

-M  55-44 

16  13.43 

I    8.82 

1545    3  94 

17 

15  34  X7-47 

14.92 

19  14  37-5 

28.8 

10.385 

35.77 

14  43.16 

16  13.64 

I    8.94 

15  49    0.49 

18 

X5  38  27.13 

24.61 

19  28  45.7 

37-2 

10.419 

34.90 

14  30.05 

x6  13.84 

I    9.05 

15  52  57-05 

19 

15  42  37-62 

35.13 

19  42  32.6 

24.6 

10.453 

34.0a 

14  X6.14 

16  14.04 

X    9.16 

15  56  53.61 

20 

15  46  48.90 

46.45 

19  55  58.2 

50.4 

10.487 

33." 

14     X,42 

16  14.23 

I  9.27 

16    0  50. 17 

21 

15  50  60.98 

58.57 

-20    8  62.0 

54-6 

zo.sao 

-3a.  19 

-13  45.88 

16  14.42 

X    9.38 

16    4  46.72 

22 

15  55  X3-87 

11-50 

20  21  43.6 

36.6 

10.553 

3i.«7 

13  29.57 

16  14.61 

X    9.49 

16    843.28 

23 

15  59  27.55 

25.22 

20  33  62.7 

56.1 

XO.586 

30.3a 

13  12.45 

16  14.79 

X    9.60 

16  12  39.84 

24 

x6    3  42.00 

39.71 

20  45  59.0 

52.7 

ia6i8 

39.36 

12  54.56 

16  14.96 

X    9.70 

16  16  36.40 

25 

16    75723 

54-99 

2057  32.  X 

26.x 

10.630 

a8.39 

12  35.89 

16  15.13 

X    9.80 

16  20  32.95 

26 

x6  X2  13.21 

XI.O^ 

-21    8  41.7 

36.1 

ZO.681 

-27.41 

-X2  X6.47 

16  15.29 

I  9.90 

16  24  29.51 

27 

16  16  29.92 

27.80 

2X  19  27.5 

22.2 

XO.71X 

96.40 

IX  56.31 

16  15.45 

I  10.00 

16  28  26.07 

28 

16  20  47.37 

45-29 

21  2949.1 

44.x 

XO.74X 

35.39 

II  35.43 

16  15.60 

I  10.10 

16  32  22.63 

29 

1625  5.52 

3-50 

21  39  46.1 

41-5 

XO.770 

84-37 

XI  13.84 

16  15.75 

X  X0.19 

x6  36  19. 19 

30 

x6  29  24.36 

22.40 

2X  49  X8.5 

1 

14-3 

XO.799 

23.33 

XO  51.56 

x6  15.90 

X  io.27 

16  40  15.74 

Dec.    I 

16  33  4385 

41.96 

~2I  58  25.7 

2Z.9 

XO.896 

-aa.a7 

-10  28.62 

16  16.05 

I  10.36 

16  44  12.30 

2 

16  38    3.98 

2.X6 

22     7     7.6 

4-0 

10.85X 

ax.ax 

XO    5.04 

16  16.19 

1 10.44 

1648    8.86 

3 

16  42  24,73 

22.97 

22  15  23.6 

20.4 

10.876 

90.14 

9  40.85 

16  16.33 

I  X0.52 

1652    5,42 

4 

16  46  46.04 

4436 

22  23  13.8 

X0.9 

10.900 

19.04 

9  16.09 

16  16.47 

1 10.59 

1656    1.98 

5 

x6  51    7.92 

6.30 

22  30  37.9 

35-3 

io.9at 

17.94 

8  50.77 

16  16.60 

X  10.66 

16  59  58.53 

6 

x6  55  30.31 

28.78 

-22  37  35.4 

33-1 

XO.943 

-X6.84 

-  8  24.93 

16  16.73 

1 10.73 

17    35509 

7 

16  59  53.20 

51-74 

2244     6.4 

4-4 

10.963 

15.73 

7  58.59 

x6  16.86 

I  10.80 

17    751.65 

8 

17    416.54 

15-17 

22  50  X0.6 

8.7 

Z0.983 

14.61 

7  31.81 

16  16.98 

I  10.86 

17  IX  48.2X 

9 

17    8  40.31 

39.01 

22  55  47-7 

46.0 

X0.99B 

13.48 

7    4-59 

16  17.09 

I  10.92 

17  15  44.77 

10 

17  13    4-47 

3.26 

23  057.4 

56.1 

XI. 0X4 

xa.34 

636.99 

16  17.20 

X  10.97 

17  19  41-33 

XI 

X7  17  28.98 

27.86 

-23    5  39-9 

38.8 

tt.oag 

—XI. 19 

-  6    9.02 

x6  17.31 

X  11.02 

17  23  3789 

12 

17  21  53.84 

52.79 

23    954.8 

53-9 

11.04X 

10.04 

5  40.72 

x6  17.42 

I  11.07 

17  27  34-45 

13 

17  26  18.98 

X8.02 

23  13  42-1 

41.4 

11.05a 

8.89 

5  12.13 

16  17.52 

X  II. XI 

17  31  3X.OO 

14 

17  30  44.38 

43-52 

23  17    1.6 

x.o 

11.063 

7.73 

443.26 

16  17.62 

X  11.15 

17  35  27.56 

15 

17  35  10.03 

9.25 

23  19  53.2 

52.8 

11.073 

6.57 

4  14.17 

16  17.71 

I  IX. 18 

173924.12 

z6 

17  39  35.87 

35.20 

-23  22  X6.9 

16.5 

XX.080 

-  5.40 

"  3  44-87 

16  17.80 

I  II. 21 

17  43  20.68 

17 

1744    1,90 

X.30 

23  24  12.4 

12.3 

11.087 

4.23 

3  15-41 

16  17.88 

X  XI. 23 

17  47  17.24 

x8 

17  48  28.06 

27.56 

23  25  39-9 

39-9 

11.093 

3.06 

2  45-79 

16  17.95 

X  11.25 

17  51  13.80 

19 

17  52  54-34 

53-92 

23  26  39.3 

39.3 

11.097 

1.89 

2  16.06 

x6  18.02 

I  IX. 26 

17  55  10.36 

20 

17  57  20.70 

20.37 

23  27  10.6 

10.6 

XX.099 

-  0.71 

I  46.26 

16  18.08 

X  XX.27 

1759    6.92 

2X 

18    X  47.12 

46.88 

-2327  133 

13.3 

IZ.XOI 

+  0.47 

-  I  16.39 

16  18.13 

I  XI.28 

18    3    3.47 

22 

x8    6  X3.57 

13.42 

23  26  48.0 

48.0 

ix.ioa 

X.64 

0  46.48 

16  18.18 

1 11.28 

18    7    0.03 

23 

18  xo  40.00 

39-95 

23  25  54-3 

54-3 

IX.XOI 

a.8a 

—  0  16.60 

16  18.22 

I  11.27 

18  10  56.59 

24 

18  X5    6.39 

6.43 

23  24  32.4 

32.4 

XI.098 

4.00 

+  0  13.25 

16  18.26 

I  11.26 

18  145315 

25 

x8  19  32.72 

32.86 

23  22  42.2 

42.1 

1X.094 

3.18 

0  43.03 

16  18.29 

I  11-25 

18  18  49.71 

26 

18  23  58.96 

59.19 

-23  20  23.8 

23.7 

11.090 

+  6.35 

+  I  12.72 

16  18.31 

I  IX. 23 

18  22  46.27 

27 

18  28  25.06 

25.38 

23  17  37-4 

37-1 

ZX.084 

7.5« 

I  42.27 

16  18.33 

I    11.20 

18  26  42.83 

28 

18  32  50.99 

51-39 

23  14  22.8 

22.5 

XX.076 

8.69 

2  11.65 

16  18.34 

I  II. 17 

18  30  39-39 

29 

18  37  16.72 

X7.22 

23  10  40.2 

39.7 

X1.067 

9.86 

2  40.84 

16  18.35 

I  II.I4 

18  34  35-94 

30 

18  41  42.22 

42.81 

23    6  29.7 

29.2 

XI. 057 

IX. oa 

3    9-79 

16  18.36 

I  Il.II 

18  38  32.50 

31 

X846    7.47 

8.13 

-23    I5M 

50.7 

IX.046 

+ia.i8 

+  3  38.47 

16  18.36 

X  XX.07 

x8  42  29.06 

32 

18  50  32.38 

33.14 

-22  56  45.5 

44.6 

11.032 

+13.32 

+  4    6.85 

16  18.36 

I  11.02 

x8  46  25.62 

NoTB, — ^For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  o^.xg  from  the  sidereal  interval. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit. 

Diff.for 
X  Hoar 

of 
Long. 

Right 

Ascension 

of 

Centre. 

DiiF.for 
I  Hoot 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diff.for 
1  Hour 

of 
Long. 

Sid.  Time 

of  Semid. 

Passing 

Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 

Ilortxontal 

Parallax, 

Bright 
Limbs. 

h    m 

m 

b  m    • 

s 

0     *      «» 

M 

s 

»     •♦ 

t      i» 

Jan.     1 

13  26.36 

8.4x7 

8  115987 

i55-a3 

■^22  58  45.4 

-644-5 

73.55 

16  13.7 

59  27.1 

II.     s. 

2 

14  22.56 

a.  365 

9  12  17.72 

X46.13 

175849.5 

-844.6 

7133 

16  17.9 

59  42.6 

II.     s. 

3 

15  I5-X9 

2*176 

ZO    9    0.67 

X37.77 

II  52  34.6 

V  974*9 

69.25 

16  19.0 

59  46.4 

II.     s. 

4 

16    4.96 

3.031 

II    251.98 

133.06 

+  57  50.3 

—1038.0 

67.80 

16  17.I 

59  39.6 

II.     s. 

5 

16  53.13 

1-993 

II  55    6-47 

139.76 

-  I  49  44.6 

-1040.4 

67.24 

16  13.I 

59  24.7 

II.     s. 

6 

17  41.10 

a.014 

1247   9.17 

131.03 

-  8  37  10.5 

-987.9 

67.61 

16    7.4 

59    4-0 

II.     s. 

7 

18  30.23 

a.oRR 

13  4021.52 

135.47 

-1453   9-6 

-883.4 

68.77 

16    0.8 

58  39.6 

II.     s. 

8 

19  21.60 

a.  197 

14  35  48.88 

143.05 

-20  17    4.1 

-737.6 

70.45 

15  53.6 

58  13.1 

II.      S.I 

9 

20  15.75 

3.313 

1534   3-55 

149.03 

—24  28  46.7 

-  5a3.a 

72.16 

15  46.0 

57  45-1 

II.      s. 

zo 

21  12.36 

a.  394 

16  34  45.61 

153.90 

-27  10  28.8 

—  380.3 

73.31 

15  38.Z 

57  16.2 

II.      s. 

II 

22  10.08 

3.403 

17  36  35.25 

154.37 

—28  10  31.5 

-    19.4 

73-35 

15  30,0 

56  46.4 

II.  N. 

1 

12 

23     6.96 

a.  334 

18  37  33-46 

149.67 

-272721.7 

+  33X.0 

72.13 

15  21.8 

56  16.3 

II.  N. 

M 

0     1. 12 

3.X83 

19  35  48.42 

141.13 

-25  10  24.2 

446.3 

69.94 

15  13.6 

55  46.3 

II.  N. 

15 

0  51.48 

3.0x4 

20  30  14.99 

131.05 

—21  36  44.8 

613.6 

67.32 

15     5.8 

55  17.7 

I.      N.  S. 

i6 

1  3789 

X.858 

21  2044.01 

X3i.6a 

-17   6    5.8 

731.9 

64.81 

1458.8 

54  518 

I.           S. 

17 

2  20.90 

1.733 

22    7  47-99 

114.13 

—II  5652.0 

+  807.7 

62.76 

14  52.9 

54  30.3 

I.           S. 

i8 

3    X-4I 

X.651 

22  52  21.96 

109.17 

-  62431.4 

848.9 

61.43 

14  48.8 

54  15.0 

I.           S. 

19 

3  40- 50 

X.61S 

23  35  30.58 

107.0X 

-  04134.5 

861.6 

60.88 

14  46.7 

54    7-6 

I.           S. 

20 

4  19-31 

1.627 

0  18  22.03 

107.77 

+  5    1  31.3 

849.8 

61.15 

14  47.2 

54    9.4 

I.           S. 

21 

459.00 

1.688 

I    2   6.45 

XI1.46 

1035    3.1 

8x3.6 

62.27 

14  50.5 

54  21.6 

I.           S. 

22 

5  40.76 

1.799 

I  47  55.23 

X18.XX 

+15  48  34-3 

+  748.8 

64.18 

14  56.8 

54  44-7 

I.           S. 

23 

6  25.74 

1.956 

2  36  58.20 

137.56 

20  29  18.4 

648.0 

66.77 

15    6.1 

55  18.6 

I.           S. 

24 

7  M-93 

a.  147 

3  30  14-36 

X39.03 

24  20  49.6 

501.0 

69.76 

15  18.0 

56    2.4 

I.           S. 

25 

8    8.82 

a.  341 

4  28  12.86 

X50.68 

27   245.7 

399.a 

72.68 

15  32.0 

56  53-8 

I.           S. 

26 

9    6.94 

3-491 

5  30  26.44 

139.73 

2813    I.I 

+    44.1 

74-84 

15  47.2 

57  49.8 

I.      N. 

27 

10    7.67 

3.55a 

6  35  i6.6i 

163.37 

+27  33  28.3 

-345.0 

75.66 

16    2.4 

58  45-5 

I.      N. 

28 

II    8.58 

3.508 

7  40  18.02 

160.78 

245722.1 

-  531.8 

74-97 

x6  16.0 

59  35.3 

I.      N. 

29 

12    7.49 

3.39* 

8  43  18.62 

153-80 

20  33  28.6 

-778.1 

73-23 

16  26.4 

6013.7 

I.      N. 

30 

13    3.27 

3.356 

9  43  10.92 

145-60 

144351.6 

-  957.4 

71.19 

16  32.6 

6036.4 

II.      S. 

31 

13  55-99 

3,144 

«o  39  59.44 

X38.84 

7  57  45-2 

—1060. 1 

69.49 

16  34.0 

60  41.6 

11.      S. 

Feb.    I 

14  46.55 

3.079 

11  3438.06 

i34-9a 

+  0  45  47.0 

-^1087.7 

68.53 

16  30.8 

60  29.7 

II.      S. 

2 

15  36-22 

3.070 

12  28  23.03 

134.37 

—  623  19.1 

-1047.1 

68.45 

16  23.7 

60    3.7 

II.      S. 

3 

16  26.32 

3.1x3 

13  22  33.45 

136.96 

-13    350.5 

-946.0 

69.19 

16  14.0 

59  28.0 

II.      S. 

4 

17  17-95 

a.  194 

14  18  16.33 

141.89 

-18  52  55.6 

-791.0 

70-51 

16    2.7 

58  46-7 

II.      S. 

5 

18  11.77 

3.390 

15  16  10.85 

147.63 

-23  30  24.2 

-589.3 

71.97 

15  51.0 

58    3-7 

II.      S. 

6 

19    7.69 

a.  363 

16  16  11.79 

153.03 

-263931.7 

-  351-6 

73.06 

15  39.7 

57  22.1 

II.      S. 

7 

20    4.74 

a.3;9 

17  17  20.77 

153.99 

-28    9  16.5 

—    96.0 

7324 

1529.1 

5643-3 

II.      S. 

8 

21    1.28 

3.330 

18  17  59.31 

149.46 

-2757    3.3 

+  154.1 

72.28 

15  19.6 

56   8.4 

II.  N. 

9 

21  55.61 

3.199 

19  16  24.76 

14a.  15 

-26   942.9 

376.4 

70.35 

Z5  ZI.2 

55  37-5 

II.  N. 

10 

22  46.58 

3.046 

20  II  27.60 

133.94 

-23    I  30.8 

557.1 

67.89 

15    3-8 

55  X0.4 

II.  N. 

II 

23  33-83 

1.894 

21    a  46.69 

133.80 

-18  50  12.8 

+  693.0 

65.40 

14  57.6 

54  47-3 

II.  N. 

13 

0  17.68 

1.766 

21  5041-74 

x16.11 

-13  53  38.0 

784.3 

63.26 

14  52.3 

54  28.0 

I.  II.  N. 

14 

0  58.89 

1.675 

22  35  57-44 

110.60 

-  82746.2 

839-5 

61.71 

14  48.3 

54  13-2 

I.           S. 

15 

I  38.39 

1.634 

23  19  30-45 

107.58 

-  2  46  19.6 

803.9 

60.88 
60.81 

14  45.6 

54    3-4 

I.           S. 

16 

2  17.20 

1.617 

0    2  21.99 

107.16 

+  25853.7 

+  85R.8 

14  44.6 

53  59-7 

I.           S. 

25 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

TrazMxt 

Diff.for 
zHoor 

of 
Long. 

Right 

Atcension 

of 

Centre. 

Diff-for 
zHour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diif.for 
zHour 

of 
Long. 

Sid.  Time 

of  Seinid. 

Passing 

Meridian. 

Geocentric 

Sezni- 
diameter. 

Bqnatorial 

Horiaontal 

Parallax. 

Bright 
Limba. 

h    m 

m 

h  m    ■ 

• 

Off* 

H 

• 

t       m 

*       m 

Feb.  16 

2  17.20 

z.6z7 

0    2  21.99 

Z07.Z6 

+  2  58  53.7 

+    858.8 

60.81 

14  44.6 

53  59-7 

I.         s. 

17 

2  56.36 

Z.654 

0  45  35.1a 

109.39 

8  37  12.7 

838.5 

61.53 

14  45-6 

54    3-4 

I.         s. 

18 

336.96 

1.736 

I  30  13.78 

ZZ4.38 

1^58    0.2 

770-7 

63.00 

14  48.9 

54  15-4 

I.         s. 

19 

4  20.02 

Z.860 

2  17  21.17 

Z3Z.74 

18  49  36.0 

68Z.5 

65.15 

14  54-7 

5436.9 

I         s. 

20 

5    6.50 

8.OZ9 

3    754-48 

Z3Z.33 

2258   8.9 

554.a 

67.79 

15    3-3 

55   8.5 

I.         s. 

21 

55707 

a.z95 

4    233.09 

Z4Z.93 

+a6  657.0 

+  38Z.8 

70.59 

15  Z4.6 

55  50.1 

I.         s. 

22 

6  51.75 

a.356 

5    I  1964 

Z5Z.59 

2757  4.7 

+  i6z.z 

73.02 

Z5  28.5 

56  40.9 

I.         s. 

23 

7  49-^ 

2.460 

6    322.44 

X57.89 

28  10  20.3 

—  Z00.3 

74-54 

1544-2 

57  38.7 

I.      N. 

24 

849.18 

3.48s 

7    657.87 

Z59.Z7 

263424.1 

-  580.1 

74-78 

16   0.8 

58  39.5 

I.      N. 

25 

9  48- J9 

2.425 

8  10   5.01 

155.78 

23  756.7 

-647.3 

73-87 

z6  z6.8 

59  38.2 

I.      N. 

26 

10  45.25 

3.336 

9  "  M-45 

149.80 

+18   228.8 

—  870.6 

72.33 

z6  30.3 

60  28.0 

I.      N. 

27 

II  39.86 

*.7a& 

10    956.37 

Z43.88 

IT  40    8.0 

— Z038.9 

70.79 

16  39.9 

61    3-3 

I.      N. 

28 

12  32.44 

3.z6z 

II    636.54 

139*89 

+  4  29  36.0 

— IZZ0.5 

69.76 

z6  44.2 

61  18.9 

11.      S. 

29 

13  24.00 

3.Z44 

12    2  15.16 

138.84 

-  2  57  39.8 

— Z113.6 

69.51 

16  42.6 

61  13.3 

II.      S. 

Mar.   I 

14  15-75 

2.Z77 

12  58    5.30 

Z40.83 

-10  10  17.7 

— Z038.3 

70.07 

16  35.7 

6047.6 

II.      S. 

2 

15    8.81 

3.350 

13  55  13.86 

Z45.» 

-16  38  58.4 

-894.3 

71.27 

16  24.5 

60   6.5 

II.      S. 

3 

16    3.87 

a.  339 

145423.15 

150.57 

-21  57  56.4 

—  69Z.8 

72.69 

16  10.6 

5915-5 

II.       S. 

4 

17   0.92 

3.409 

155532.11 

154.78 

-25  46  43.0 

-446.5 

73-79 

15  55-6 

58  20.4 

II.       S. 

5 

17  59.05 

3.433 

i6  57  45.81 

133.64 

-27  52  23.6 

—  Z80.5 

74.02 

15  40.8 

57  26.2 

II.      S. 

6 

18  56.63 

3.363 

17  59  26.77 

ISS.OZ 

-28  II  52.7 

+    80.Z 

73.10 

15  27.2 

56  36.4 

II.  N.  s. 

7 

19  5i«94 

3.338 

18  58  51.15 

144.51 

-2652   8.8 

+  3«a.4 

71.16 

15  15-4 

55  53.0 

II.  N. 

8 

20  43.79 

3.080 

19  54  47.25 

Z35.OZ 

-24   7  36,2 

503.8 

68.63 

15    5-6 

55  16.9 

II.  N. 

9 

21  31.80 

Z.933 

20  46  52.09 

ia5.53 

-20  15  53.8 

648.3 

66.02 

14  57.8 

5448.1 

II.  N. 

10 

22  16.27 

Z.789 

21  35  24.38 

ZZ7.48 

-15  34  29.9 

75a.a 

63-74 

14  51.8 

54  26.3 

II.  N. 

ZI 

22  57-94 

Z.69Z 

22  21     8.0a 

ZZZ.56 

—10  19   2.9 

8Z9.5 

62.0Z 

14  47-5 

54  10.5 

II.  N. 

12 

23  37-73 

Z.^3 

23     458.50 

zaB.07 

-  4  43   6.7 

+  855.3 

60.97 

14  44.8 

54    0.6 

II.  N. 

M 

0  16.63 

Z.616 

234755-14 

Z07.07 

4-  1    z  19.0 

863.3 

60.67 

14  43.6 

53  56.2 

I.           S. 

15 

0  55-63 

Z.64I 

0  30  57.86 

108,57 

643   4-3 

84Z.8 

61.12 

14  43.9 

53  57-1 

I.           S. 

16 

I  35-7' 

Z.706 

I  15     6.05 

z  1 3.53 

12  iz   0.1 

793.8 

62.30 

14  45.8 

54    4.0 

I.           S. 

17 

2  17.84 

z.8zo 

a    z  17.07 

zz8.76 

17  13  ZZ.2 

7x3.5 

64.12 

14  49.4 

54  17-2 

I.           S. 

18 

3    2.86 

Z.946 

2  50  22.35 

Z36.94 

+21  36  13.4 

+  596.4 

66.43 

14  54-9 

54  37-6 

I.           S. 

19 

3  51-39 

S.099 

3  42  58.61 

136.  z6 

25    452.2 

439.9 

68.96 

15    2.7 

55    6.1 

I.           S. 

20 

4  4356 

a.  245 

4  39  M-24 

144.91 

27  22  31.0 

34X.4 

71.28 

15  12.7 

55  42.9 

I.           S. 

2Z 

5  38.82 

a.35x 

5  38  3565 

151.31 

2813     5.9 

+     6.3 

72.92 

15  25.0 

56  28.1 

I.           S. 

aa 

635.90 

a.  399 

6  39  4583 

X53.83 

27  24  29.8 

—  351.3 

73-55 

15  39.3 

57  20.5 

I.      N. 

23 

7  33-14 

3.367 

741   6.26 

X53.38 

+24  52  11.6 

—  508.3 

73-13 

15  54-9 

58  17.8 

I.      N. 

24 

8  29.17 

3.397 

8  41  13.85 

Z48.07 

20  41  10.0 

-  741 -0 

72.02 

16  10.7 

59  16.0 

I.      N. 

25 

9  23.34 

3.319 

9  39  29.82 

143.34 

15    517-7 

-939.5 

70.74 

16  25.4 

60   9.8 

I.      N. 

26 

10  15,85 

3.Z63 

1036    5.24 

139.96 

8  25  25.5 

-1058.9 

69.81 

16  37-1 

6053.1 

I.      N. 

27 

11    7.49 

3.Z49 

11  31  48.92 

139-18 

+  1    7  34-8 

— ZI17.8 

69.56 

16  44-4 

61  19.7 

I.      N. 

28 

11  59-4* 

3.Z87 

la  27  49.99 

141.43 

-  6 18  27.3 

—1098.9 

70.13 

16  46.0 

61  25.5 

I.          S. 

29 

12  52.83 

3.370 

13  25  19.97 

Z46.46 

-132041.5 

-  998.8 

71.42 

16  41.7 

61    9.7 

II.      S. 

30 

13  48.62 

8.380 

14  25  12.79 

Z53.04 

-1927   9.3 

-  83Z.4 

73-12 

16  32.0 

6034.1 

II.     s. 

3x 

14  46.98 

3.478 

15  27  40.67 

158.93 

-24   9x5-4 

-  580.3 

74.64 

16  18.3 

59  44-0 

II.     s. 

32 

1547.10 

3.319 

16  31  54-05 

Z61.40 

-27   6  10,9 

-300.7 

75-30 

16    2.4 

58  45.4 

II.     s. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Dmta. 


Apr. 


Mean  Time 

of 

Transit. 


I 

2 

3 

4 
5 

6 

7 
8 

9 
lo 

II 

13 

M 

15 
i6 

17 
i8 

19 

20 
21 

22 
23 

24 
25 

26 

27 
28 

29 

30 

May    I 

2 

3 
4 

5 

6 


h    m 

15  47.10 

16  47.17 

17  45.08 

18  39.24 

19  29.05 

20  14.78 

20  57.23 

21  37-43 

22  16.44 

22  55- 30 

23  3505 

0  16.65 

1  0.95 
X  48.56 

2  3963 

3  3365 

4  2943 

5  25.38 

6  20.15 

7  13-04 

8  4.16 

8  54.26 

9  44-48 
10  36.13 

XI  30.40 

12  27.99 

13  28.60 

14  30.67 

15  31.68 

16  29.31 

17  22.26 

18  10.45 

18  54.60 

19  35.80 

20  15.25 


Diff.for 
I  Hour 

of 
Long. 


m 

a-5«9 

a-47a 

a.  343 

2.167 

1.986 

1.831 
1.715 

1.643 
1.615 
1.631 

X.688 
1.784 
t.Qia 
3.057 
a.  196 

a.  998 
a.  339 
a.314 
a.«45 
2.164 

a.  10a 

a.o8t 

2.113 

2.199 
a.saS 

8.469 
2.571 
a.  583 

a.485 
2.308 

a.  104 

1.9x7 
1.770 
X.672 
1.623 


Right 

Ascension 

of 

Centre. 


7 

20  54.10 

1.623 

8 

21  3350 

1.668 

9 

22  14.51 

1.756 

xo 

22  58.08 

I.83I 

1 

II 

23  44-97 

a.029 

13 

0  35.4S 

2.178 

M 

1  29.23 

a.  293 

15 

2  25.02 

2.345 

16 

321.17 

2.323 

17 

4  16.05 

2244 

h   m    • 

16  31  54.05 

1736    4.89 

1838    5-57 

19  36  20.53 

20  30  13.73 

21  20    Z.72 

22  632.54 

22  50  47-44 

23  33  50-72 

0  16  45.78 

1  0  33.9» 

1  46  13.25 

2  34  35-04 

3  26  15.91 

4  21  25.06 

5  1931-83 

6  19  23.89 

7  19  26.86 

8  18  18.59 

9  15  17-39 

10  10  29.66 

11  440.34 
II  58  58.40 
125442.30 

1353    3-93 

14  54  45.26 

15  59  28.68 

17  539-13 

18  10  46.83 

19  12  30.62 

20  9  32.91 

21  I  48.60 

21  50    1.29 

22  35  16.72 

23  18  46.42 


Diff.for 
I  Hour 

of 
Long. 


• 
161.40 

158.60 

150.79 

140.22 

129.36 

119.99 
1x3.01 
108.68 
107.04 
107.99 

111.44 
ix7.ax 
124.88 
133.60 
141.95 

148.09 

150.55 
149.09 

X44.94 
140.02 

136.31 
135.07 
136.98 
142.18 

149.94 

158.39 
164.55 
165.24 

159-37 
148.7a 

136.45 
ia5.»8 

1x6.35 
xxo,44 

107.52 


Geocentric 

Declination 

of 

Centre. 


o     I  40.88  107.48 

0  45    7-79  1  X10.22 

1  30  11.28  115.49 

I 

217  49- 50  I  123.01 

3    8  47.06  ,  131.93 


4  3  22.52  140.S6 

5  I  12.70  I  X47.31 

6  I    6.36  j  150.91 

7  I  2O.S6  MO.^ 


-«7   6  10.9 

-28  9139 
-27  23  19.5 

-25  3  5I-I 
-21  30  45.6 

-17    332.6 

-"  58  53.3 

-  6  30  29.7 

-  o  50  0.6 
+  4  51  54-9 

4-102428.9 

153551-6 
20  12  33.x 

23  59  1 1.4 

26  39  14.2 

+27  56  59.9 

27  40  47-0 
2546   4.3 

22  16  42.4 

X7  23  49.8 

+11  2341.2 
4-436  1X.6 

-  23521.1 

-  9  43  55-6 
-x6  19   a6 

-21  48  26.9 
-25  42  57.7 
-27  42  56.2 

-27  44  19.4 
-255851.9 

-224753.x 
-18  34  28.1 

-13  38  39-3 

-  8  16  13.1 

-  2  39  27.6 


Diff.for 
1  Hour 

of 
Long. 


-  300.7 

-  16.8 
-h  239.6 

449.a 
608.0 

+  Tax.! 

796.5 
840.6 

857.4 
847.8 

4  810.1 
741.1 
636.0 

490.3 
303.3 

•I-   80.S 

-  163.5 
-408.3 

-  633.8 

-  823.8 

-  968.5 
-i059.a 

-1087.2 
—1042.8 

-  919.0 

715.8 

448.4 
149.8 

137.7 
380.4 

+  564.7 
694.0 
778.6 

828.6 
850.9 


Sid.  Time 

of  Semid. 

Passing 

Meridian. 


+  3    I  17.8   +  848.7 

8  36    9.7  '      821. 1 

13  54  21.9        7<>4.5 

18  43  11.8       673.2 

^l  47  28.9       540.9 

+25  50  3.0  +  364.6 
27  33  44-1  +  X48.0 
27  45  i.o  -  94.2 
26  17  57.6  !-  33Q.5 


8    019.20     144.901+2316    2.8.-565.1 


• 
7530 
74.68 
72.78 

70.09 
67.19 

64,58 
62.55 
61.24 
60.70 
60.92 

61.89 
63.52 
65.66 
68.03 
70.27 

71.92 

72.59 
72.26 

71.22 

69.94 

68.93 
68.54 
68.98 
70.27 
72.21 

74-30 

75.83 
76.06 

74-71 
72.13 

69.03 
66.03 
63.58 
61.86 
60.96 

60.S8 
61.61 

63.05 
65.09 

67.46 

69.80 
71.60 
72.44 
7^.17 
71.05 


Geocentric    Equatorial 
Scnii-        Horirontal 


diameter. 


x6    2.4 

15  45-9 

15  30.3 
15  16.6 

15    5.x 

14  56.3 
14  50.0 
14  46.0 
X444.X 
14  44.0 

X4  45.6 

14  48.7 
14  53-2 

14  590 
X5    6.3 

15  15-2 

15  25.6 

15  37-4 

15  50.3 
x6    3.7 

16  16.6 
16  27.7 
16  35.8 
16  39.4 
16  37.9 

x6  31.2 
16  20.0 
16  5.6 
15  49-8 
15  34-0 

15  19-6 
15  7-4 
14  57-7 
14  5»-o 
14  47.0 

14  45-6 
14  46.5 

14  49-5 

14  54.1 

15  0.0 

15  6.9 
15  14.6 
15  22.9 
15  31-8 
1541.2 


Parallax. 


58  45-4 
57  45-0 
56  47-7 
55  57.2 
55  15-2 

54  42.6 
54  X9-4 
54  4-7 
53  57-9 

53  57-7 

54  3-6 
54  14-9 
54  313 

54  52.8 

55  »9.6 

5552.1 

56  30.2 

57  13-6 

58  1.0 

58  50.1 

59  37-5 

60  18.5 

60  48.1 

61  1.4 
60  56.0 

60  31.2 
59  50.0 
58  57-4 
57  59-2 
57    1-3 

56    8.4 

55  23-4 
54  48.0 

5423-1 
54    8.4 

54  3-3 
54    6.9 

54  17.7 
54  34-5 
54  56.2 


Bright 
Limbs. 


II.     s. 
II.     s. 

II.  N. 
II.  N. 
II.  N. 

II.  N. 
II.  N. 
II.  N. 
II.  N. 
II.  N. 


II. 


S. 
S. 
S. 
S. 
S. 

S. 

N.S.i 
N. 
N. 
N. 

N. 
N. 
N. 
N. 


S. 

S.I 

s.j 
sJ 


II. 
II. 
II. 
II. 

II.  N. 

II.  N. 
II.  N. 
II.  N. 
II.  N. 
II.  N. 


II.  N. 
II.  N. 
II.  N. 
II.  N.  S. 
II.      S. 


5521.5 

X  • 

s. 

55  49-9 

X  • 

s. 

56  20.5 

X  • 

s. 

56  53.2 

X  • 

N. 

57  27.5 

X  . 

N. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit 

Diff.for 
I  Hour 

of 
Long. 

RiRht 

Ascension 

of 

Centre. 

Diff.for 
zHour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diff.for 
1  Hour 

of 
Long. 

Sid.  Time 

of  Semid. 

Passing 

Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

Bright 
Umba. 

h    m 

m 

h   m    s 

s 

«       1         n 

M 

s 

»        n 

f       m 

May  17 

4  16.05 

a.344 

8    0  19.20 

Z44.90 

+2316    2.8 

-    565.x 

71.05 

15  41.2 

57  27.5 

I.         N. 

x8 

5    8.73 

a.X45 

857    5.01 

138.93 

18  50  44.9 

-    754.5 

69.56 

15  50.8 

58    3.0 

I.      N. 

19 

5  59-13 

3.060 

9  51  3429 

133-80 

13  18  20.9 

-     899.7 

68.25 

16      0.5 

58  38.6 

I.       N. 

20 

6  47-93 

S.014 

10  44  26.39 

Z31.03 

65721.5 

—    997.0 

67.50 

16     9.7 

59  12.4 

I.       N. 

21 

7  36.22 

a.oao 

11  3648.51 

Z3Z.40 

+  07  37.5 

—1043.6 

67.56 

16  17.8 

59  42.0 

I.       N. 

22 

8  25.36 

a.085 

12  30    1.69 

X35.30 

-649    5.3 

—1030.6 

68.54 

16  23.8 

60    4.2 

I.       N. 

23 

9  16.73 

a.  104 

13  25  28.70 

143.46 

-1328    2.0 

-  95a.3 

70.33 

16  26.9 

60  15.7 

L      N. 

24 

10  ii>44 

a- 359 

14  24  17.20 

X5i.;9 

-19  21     2.2 

-  800.1 

72.63 

16  26.4 

60  13.6 

I.       N. 

25 

II    9.94 

a.sio 

15  26  53.07 

160.88 

-23  58  II.3 

-  574.3 

74.83 

16  21.8 

59  56.6 

I.           S. 

26 

12  11.43 

«.599 

16  32  29.42 

166.33 

-26  52  55.2 

-  393.7 

76.11 

16  13.3 

59  25.6 

II.      S. 

27 

13  13-80 

a.578 

17  38  57-94 

164.93 

-27  49  47.6 

+     7.6 

7583 

16    1.8 

58  43.2 

II.      S. 

28 

14  14-25 

a- 445 

18  43  31.79 

156.93 

-26  50  14,3 

383.8 

73.94 

15  48-3 

57  53.7 

II.      S. 

29 

15  10.61 

3.346 

19  43  5920 

144-99 

-24x1     1.3 

503.9 

71.02 

15  34-2 

57    2.1 

II.  N. 

30 

16    1.99 

a.038 

20  39  27.07 

133.49 

—20  16  21.2 

660.3 

67.85 

15  20.8 

56  12.7 

II.  N. 

31 

16  48.69 

X.860 

21  30  13.16 

131.78 

-1530    4.6 

763.9 

65.01 

15    9.0 

55  29.2 

II.  N. 

June   X 

17  31-67 

1.730 

22  17  15.43 

1x3.94 

~io  11  45.2 

+  833.7 

62.86 

14  59.5 

54  54-3 

II.  N. 

2 

18  12.14 

1.653 

23    146-93 

109.33 

-  4  36  137 

850.3 

61.51 

14  52.6 

54  29.2 

11.  N. 

3 

18  51.36 

z.6a5 

2345    2.97 

107.63 

+  15   4-6 

85a.  3 

61.03 

14  48.8 

54  15.0 

II.  N. 

4 

19  30.54 

Z.648 

0  28  16.76 

109.03 

642  28.7 

830.7 

61.40 

14  47.8 

54  11-4 

II.  N. 

5 

20  10.85 

X.719 

I  12  38.59 

113.37 

12    6  19.5 

783.8 

62.56 

14  49.6 

54  17-9 

II.  N. 

6 

20  53-39 

X.833 

I  59  14.54 

190.13 

+17    531.2 

+  706.4 

64.42 

14  53-8 

54  33-4 

II.  N. 

7 

21  39.10 

1.981 

249    1-45 

139.03 

21  2623.1 

591.0 

66.77 

15    0.0 

54  56.4 

II.  N. 

8 

22  28.59 

a.  143 

3  42  35-32 

138.78 

24  52  19.8 

430.9 

69.28 

15    7-8 

55  24.9 

II.N.S. 

9 

23  21.81 

S.386 

4  39  53-91 

147.38 

27   5    2.5 

+  335.4 

71-44 

15  16.5 

55  57-0 

11.      S. 

II 

0  17.85 

a.37i 

540    1.75 

158.53 

27  47  51.6 

-    15.7 

72.72 

15  25.7 

56  30.6 

1.           S. 

12 

I  14.98 

a.375 

6  41  15.59 

153.77 

+26  5042.3 

~~  370.0 

72.80 

15  34-7 

57    3-6 

I.           S. 

X3 

2  11.27 

3.306 

7  41  39-01 

148-57 

241352.1 

-  509.6 

71.80 

15  43-2 

57  34-9 

I.      N. 

M 

3    5-32 

3.196 

8  39  47-46 

141.95 

20   8   0.3 

—  7ia.a 

70.19 

15  50.9 

58    3.4 

I.       N, 

15 

3  5^-66 

3.086 

9  35  1300 

135.37 

14  50  39.9 

-865.9 

68.54 

15  57.8 

58  28.4 

1.       N. 

16 

4  45-71 

8.008 

10  28  20.33 

130.68 

8  42  12.9 

-  967.6 

67-34 

16    3.6 

58  49.8 

L       N. 

X7 

5  33-45 

1.979 

II  20  9.14 

138.94 

+  23  26.3 

—1017.6 

66.91 

16    8.4 

59    7-4 

I.       N. 

x8 

621.18 

a.oo8 

12  11  57.63 

130.69 

-  4  44  54-9 

—1015.2 

67.38 

16  11.9 

59  20.5 

I.       N. 

19 

7  IO-3I 

a.095 

13    5  10.03 

135.90 

-II  21  15.7 

-956.8 

68.73 

16  14.0 

59  28. 1 

1.       N. 

20 

8    2.13 

3.330 

14    I    4.16 

144.00 

-17  22    4.9 

-  836.6 

70.77 

16  14.2 

59  28.9 

1.       N. 

21 

8  57-51 

a.  386 

15    032.56 

153.39 

-22  21  39.2 

-  650.3 

73-07 

16  12.2 

59  21.5 

I.       N. 

22 

9  5^-44 

3.516 

16    3  34-55 

161.34 

-25  54  10.0 

-  403.4 

74-93 

16    7.7 

59    5.1 

I.       N. 

23 

10  57.63 

3.  566 

17    852.48 

164.31 

-27  39   8.6 

—  118.0 

75.60 

16    0.7 

58  39-3 

1.           S. 

24 

II  58.68 

3.503 

18  14    2.12 

160.46 

-27  28  28. 1 

+  168.0 

74.68 

1551.5 

58    5.5 

I.  II.      S. 

25 

12  57-03 

a.  348 

19  16  29.58 

131.10 

-252948.9 

416.6 

72.40 

15  40.7 

57  25-9 

II.      S. 

26 

13  51.03 

3.150 

20  14  35.09 

i39.ai 

-22    3    1.8 

606.8 

69.42 

15  29.2 

56  43.7 

II.  N. 

27 

14  40.29 

1.959 

21    7  54-99 

137.7X 

-17  32  27.9 

+  736.5 

66.45 

15  17.9 

56    2.0 

II.  N. 

28 

15  25.36 

Z.804 

21  57    3.08 

118.41 

—12  20  42.6 

814.7 

63.98 

15    7-6 

55  24.2 

II.  N. 

29 

16    7.29 

Z.698 

22  43    2.29 

113.04 

-  645593 

853.1 

62.24 

14  59-1 

54  52.9 

II.  N. 

30 

16  47.28 

1.643 

2327   5.24 

108.73 

-   I    214.7 

861.0 

61.34 

14  52.9 

54  30.3 

II.  N. 
11.  N. 

31 

17  26.57 

1.639 

0  1025.57 

108.47 

+  4  39  33-9 

+  844.0 

61.29 

14  49-5 

54  17.7 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Data. 


July 


I 

2 

3 
4 
5 

6 

7 
8 

lO 
IX 

12 

13 

M 

15 
i6 

17 
i8 

19 

20 
21 

22 

23 

24 

25 
26 

27 
28 

29 

30 
31 


Ang.    X 

2 

3 
4 
5 

6 

7 

9 

xo 

XI 

12 

13 

14 

15 
16 


Mean  Time 

of 

Traosit 


h    m 

17  26.57 

x8    6.35 

18  47.76 

19  31-89 

20  19.58 

21  11.22 

22  6.43 

23  3.86 

0  1.56 
057.69 

1  51-21 

2  42.08 

3  31-00 

4  i9-»3 

5  7.81 

5  58- 33 

6  51.70 

7  48.31 

8  47.50 

9  47-53 

10  46.07 
XI  41.22 

12  32.09 

13  18.78 

14  2.05 

14  42.95 

15  22.6X 

16  2.17 
16  42.73 

X7  25.37 

18  XX.02 

19  0.32 

19  53- 38 

20  49.47 

21  47.05 

22  44.30 

23  3976 

o  32.84 

1 23.83 

2  13.63 

3    3-4» 

3  54-41 

4  47-65 

5  43-63 
641.97 


Diff.for 
I  Hour 

of 
Long. 


m 

1.639 

1.684 

1-775 
1.908 

a.069 

a.932 

3. 359 
a.413 
2.382 

3.388 

3.173 
3.073 
3.013 
3.007 
3.058 

<.S59 

3.39a 
3.431 

a.499 
3.486 

3.379 

3.31 1 
3.039 

X.868 
1.746 

1.670 

1.643 
1.663 

t.736 
X.833 

1.975 
3.135 

3.379 
3.381 

8.405 

a.355 
a.  86a 
3.164 
3.093 
3.066 

a.091 
S.166 
a.  375 
3.388 

a.464 


Aftceiisiion 

of 

Centre. 


h   m    • 
o  1025.57 

054  15.16 

X  39  43-49 

2  27  54.86 

3  19  40.68 

4  »5  24.37 

5  1442-30 

6  16  14.19 

7  18    2.24 

8  18  15.83 

9  X5  52.56 
10  10  49.34 
XI  349.20 
XI  56    1.64 

12  4846.76 

13  43  22.70 

14  40  50.53 

15  41  32.91 

16  44  50.73 

17  48  58.48 

18  51  37- 36 

19  5052.10 

20  45  49-33 

21  36  34.60 

22  23  54.63 

23  851.94 

23  52  34-69 
o  36  1 1. 17 

X  2048.26 
2    729.93 

2  57  12.83 

3  50  35  94 

4  47  44.68 

5  47  55.4X 

6  49  36.64 

7  50  57-45 

8  50  30.64 

9  47  40.94 
10  42  4546 
XI  3637-68 

12  3029.15 

13  25  34.12 

14  2254.10 

15  22  58.70 

16  2525.17 


DiflF.for 
I  Hour 

of 
Long. 


a 
108.47 

III. 16 

116.66 

134.66 

134.34 

144.15 

151.77 
155.03 

153.17 
147. 5« 

140.53 

134.5* 
130.97 
130.64 
133.68 

139.76 

147.75 
155.5a 
160.19 

159.43 

153.97 
143.88 
131.92 

133.33 

1X4.89 

110.36 
108.68 
109.83 

113.71 
130.16 

138.69 
138.39 
146.99 
153.09 
154.54 

151.56 
145.95 
140.04 

135.7a 
134.14 

135.68 

140.17 
146.71 

153.51 


Geocentric  I  Diff.for 

Declination  i  Hour 

of  of 

Centre.  Long. 


+  4  39  33-9 
10    948.7 

151835.2 

195412.7 
2342  1 1.7 

+26  25  X2.9 

2745    4-5 
27  27    2.6 

2525    8.8 
2145    5-6 

+X64247.5 

X040   4.8 

4-  4    040.x 

-  2  52    0.6 

-  9  35  12.5 
-154618.0 

-21     2  X0.2 

-24595X.2 

-27  19  29.7 

-27  49  31.8 

-26  31     5.8 

-23  37  48.8 
-19  30  46.x 
-14  32  27.4 
-92  54.2 

-  3  18  26.5 
+  2  27  54.6 

8    5  x8.2 

1323431 
18  12  33.5 


+  844.0 
803.1 

735.9 
636.3 

496.4 

+  310.9 
+  83.0 

-  174.8 

-  43a.3 

-  661.3 

841.0 

-  963.6 
-1034.6 
-1039.3 

977.4 

-  868.4 

-  701.3 
-478.6 

-  314.5 

H-   63.8 

+  383.4 

534.9 
690.7 

79a.4 
848.5 

+  868.3 
858.9 

833.9 
763.8 

675.3 
+  55a.8 


+22  19  26.2 
252927.51      390.1 
27  25  44.6  +  184.3 


27  5X  57-3 
26  36  47-3 

+23  38  26.4 
19    6  17.2 

13  18  57-1 
+  6  40  35,0 

—  o  22  25.4 

-  7  23  28.4 
-135640.4 

-193711-5 
-24    I  58.9 

158.09 1  -2651  49.1 


-  58.a 

-  318.5 

-  569.3 

-783.5 
-94a.9 
-1037.8 
—1066.0 

1038.4 

-9a7«« 

-  765.7 

-  550.1 

-  394.0 


Sid.  Time 

of  Semid. 

Passing 

Meridian. 


Geocentric 
Semi- 
'  diameter. 


I 


8 
61.29 

62.07 

63.61 

65.78 

68.30 

70.77 
72.62 

73.38 

72.90 

71.50 

69.76 
68.25 
67.37 

6734 
68.18 

69.78 
71.80 

73.69 

74-77 

7452 

72.88 
70.31 
67.47 
64.88 
62.90 

61.67 
61.25 
61.64 
62.80 
64.63 

66.96 

69.46 
71.68 

7310 

73-39 

72.59 
71.15 
69.64 

68.55 
68.17 

68.64 
69.87 
71.58 

7331 
74-42 


14  49.5 
14  48.9 

14  51-4 

14  56.6 

15  4-4 

15  14.1 

15  25. 1 
15  36.5 
15  47-4 

15  570 

x6   4.6 

16  9.9 
x6  12.8 
16  13.5 
16  12.3 

16  9.6 
16  5.6 
x6  0.3 
15  540 
15  46.7 

15  38.4 
15  29.4 
15  20.2 
15  11.2 
15    2.9 

14  56.0 
X4  51-0 
14  48.3 
14  48.3 
14  51.2 

14  57-0 

15  5-7 
15  16.9 
15  29.8 

15  43-6 

15  57-2 

16  9.2 
16  18.4 
16  24.1 
x6  25.9 

16  24.0 
16  19.0 
16  11.8 
x6    3.2 

15  53-9 


Equatorial 

Horizontal 

Parallax. 


54  17-7 
54  15.7 
54  24.7 

54  43-9 

55  12.4 

5548.1 

56  28.4 

57  10.3 

57  50.4 

58  25.5 

58  53.6 

59  12.9 
59  23.6 
59  26.3 
59  21.9 

59  12.0 

5857-1 
58  37-9 
58  147 
57  47-7 

57  173 

56443 
56  10.4 

55  37-3 
55    7-1 

54  41-6 
54  23.2 
54  13-3 
54  13-2 
54  23.8 

54  45.4 

55  17.2 

55  58.2 

56  45.8 
5736.6 

58  26.4 

59  10.4 

59  44-3 

60  5.x 
60  XI.7 

60    4.8 

59  46.5 
59  20.0 

58  48.4 
5814-3 


Bright 
Li  nabs. 


II 
II 
II 
II 
II 

II 

II 

11 

.11 


II 
II 

II 
II 
II 
II 
II 

II 
II 
II 
II 
II 

II 
II 


I. 
I. 
I. 

I. 
I. 
I. 
I. 
I. 


N. 
N. 
N. 
N. 
N. 

N. 
S. 
S. 

s. 

N.S. 

N. 
N. 
N. 
N. 
N. 

N. 
N. 

N.  ' 
N. 
S. 


S. 

s. 

II.  N.S. 


N. 
N. 

N. 
N. 
N. 
N. 
N. 

N. 
N. 
N. 


S. 
S. 

s. 
s. 


N. 
N. 
N. 

N. 
N. 
N. 
N. 
N. 
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MOOX-CULMINATIONS,  1896. 


AT  TRANSIT  OF  MOONS  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit. 

DiflF.for 
1  Hour 

of 
Long. 

Right 

Ascension 

of 

Centre. 

DifiF.for 
X  Hour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diff.for 
iHoor 

of 
Long. 

Sid.  Time 

of  Scniid. 

Passing 

Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 
,  Horizontal 
>    Parallax. 

1      Bright 
UiSbt. 

b    m 

m 

h  m    s 

s 

e       t        n 

tt 

8 

»        n 

»      •* 

Aug.  i6 

6  41.97 

3.464 

16  25  25.17 

158.09 

—2651  49.1 

-  294.0 

74.42 

15  53-9 

58  14.3 

I.        N. 

17 

7  4129 

a.  465 

17  28  50.62 

158.15 

^27  54  57-9 

-    31.3 

74-39 

15  44-5 

57  39.9 

I.         N.  S. 

18 

8  39-59 

3.380 

18  31  14.75 

153.05 

-271034.3 

+  238.7 

73-07 

15  35-3 

57    5.8 

I.               S. 

19 

9  3503 

3.333 

19  30  46.86 

144.19 

-2449    1.8 

461.1 

70.77 

15  26.4 

56  33-2 

I.               S. 

20 

10  26.57 

3.063 

20  26  24.46 

133.93 

-21    8  22.6 

633.3 

68.05 

15  17.9 

56    2.1 

I.        s. 

21 

II  14. II 

X.903 

21  18    0.92 

134.38 

—16  29  17.6 

+  753.9 

65.46 

15  lO.O 

55  33-2 

I.         s. 

22 

II  58.19 

X.777 

22     6    9.72 

116.76 

-II  II  24.5 

838.5 

63-34 

15    2.8 

55    6.7 

I.II.N.S. 

23 

12  39-73 

1. 691 

22  51  45.11 

ZZ1.63 

-  5  31  42.7 

864.3 

61.91 

14  56.5 

54  43.4 

II.  N. 

24 

13  I9-.74 

1.650 

23  35  48.94 

109.13 

+  0  15  32.6 

867.1 

61.22 

14  51.3 

54  24.4 

II.  N. 

25 

13  59-27 

t.652 

0  1924.19 

109.34 

5  58  12.3 

841.7 

61.31 

14  47-7 

54  ".x 

II.  N. 

26 

14  39.36 

Z.696 

I     332.63 

111.88 

+11  25  18.1 

+  789.4 

62.13 

14  46.0 

54    4-7 

II.  N. 

27 

15  20.98 

1-779 

1  49  13-39 

z  16.90 

1626   2.3 

709.5 

63.62 

14  46.5 

54    6.7 

II.  N. 

28 

16    5.03 

1.897 

2  37  20. 14 

133.97 

204849.1 

598.9 

65.63 

14  49.6 

54  18. 1 

II.  N. 

29 

16  52.20 

3.036 

3  28  34.41 

132-36 

24  20  32.5 

453.5 

67.93 

14  55.5 

54  39-8 

II.  N. 

30 

17  42.78 

3.177 

4  23  14-24 

140.83 

264633.5 

370.3 

70.17 

J5    4-3 

55  ".I 

II.  N. 

31 

18  36.48 

3.390 

5  21    1.22 

147.65 

+27  51  54.5 

+    51.x 

71.89 

15  15.8 

55  54.3 

II.  N. 

Sept.  I 

19  32.28 

3.349 

6  20  55.04 

151.20 

2724   4.4 

-  i93.a 

72.74 

15  29.6 

56  45.2 

II.      S.! 

2 

20  28.72 

3.344 

7  21  27.13 

150.86 

25  16  36.2 

-  443.3 

72.59 

15  45.0 

57  41-7 

II.      S. 

3 

21  24.37 

3.388 

8  21  12.01 

147.51 

21  31  46.5 

~  676.1 

71.68 

16   0.8 

58  39.6 

II.      S. 

4 

22  18.38 

3.313 

9  19  18.23 

143.98 

16  2055.4 

-  870.3 

70.46 

16  15.5 

59  33-5 

II.      S. 

• 

5 

23  10.68 

3.130 

10  1541.09 

139.18 

+10    2  56.7 

-  1009.4 

69.45 

16  27.5 

60  17.7 

II.      S. 

7 

0    1.85 

3.132 

II  1056.24 

137.5a 

+  3    2    8.5 

-1082.9 

69.00 

16  35.5 

60  47.0 

I.  II.  N. 

8 

0  52.90 

3. 141 

12    6   4.65 

138.69 

"  4  13  39.7 

-1083.7 

69.32 

16  38.5 

60  58.0 

I.      N. 

9 

1 45.02 

3.309 

13    2  16.48 

«42.75 

-II  14  46.9 

-1009.3 

70.41 

16  36.3 

60  50.1 

I.      N, 

zo 

2  39.22 

3.3x3 

14    033.99 

148.96 

—17  31  21.6 

-  86X.8 

72.05 

16  29.6 

6025.3 

I.      N. 

II 

336-07 

3.433 

15    X  30.79 

155.64 

-22  35  29.3 

-649.x 

73.77 

16  19. 3 

59  47.7 

I.      N. 

12 

4  35-27 

3.5OX 

16   449.14 

160.31 

—26    4  12.8 

-a88.6 

74.97 

16   7.0 

59    2.5 

I.      N. 

13 

5  35- 50 

3.504 

17    9   9.86 

160.53 

-27  43  30.8 

-  X07.3 

75.05 

15  53.9 

58  14-4 

I.      N. 

M 

6  34.77 

3.420 

18  12  32.10 

155.48 

-27  31  29.7 

+  163.9 

73.80 

1541.1 

5727.1 

I.           S. 

15 

731.16 

3.370 

19  13     1.07 

146.46 

-25  38  13.8 

395.7 

71.50 

15  29.2 

56  43.4 

I.           S. 

16 

8  23.55 

3.095 

20     9  29.66 

135.88 

-22  21  38.8 

+  578.5 

68.72 

15  18.6 

56    4.6 

I.           S. 

17 

91 1.78 

1.939 

21      148.14 

135.91 

-18    2  11.5 

710.6 

65.99 

15    9-5 

55  31.X 

I.           S. 

18 

9  56.39 

1-795 

21  5028.73 

117.87 

-1259    5.6 

797.8 

63.72 

15    1.8 

55    2.9 

I.           S. 

19 

10  38.28 

1.702 

22  36  25.23 

112.28 

-  72859.9 

846.7 

62.08 

14  55.5 

54  39.8 

I.           S. 

20 

II  18.45 

1.633 

23  20  38.90 

109.29 

-  I  46    1.9 

862.9 

61.20 

14  50.5 

54  21.6 

I.           S. 

21 

"  57-94 

1.645 

0    4  "43 

108.84 

+  3  57  26.5 

+  849.7 

61.06 

14  46.9 

54    8.3 

I.II.N. 

22 

12  37.74 

1.678 

048  2.37 

no.  82 

9  29  58.7 

808.4 

61.64 

14  44.7 

54    0.2 

II.  N. 

23 

13  18.77 

1.747 

I  33    7.67 

1x4.99 

1440  16.6 

738.3 

62.88 

14  44.1 

53  58.0 

II.  N. 

24 

14    1.87 

1.849 

2  20  17.25 

121.08 

19  16  29.9 

637.5 

64.63 

14  45.3 

54    2.4 

II.  N. 

25 

14  47.68 

1.971 

3  10   9.93 

128.45 

23   552.1 

503.6 

66.70 

14  48.6 

54  14.4 

II.  N. 

26 

15  36.52 

3.097 

4    3    4-63 

X36.03 

+25  54  44.9 

+  335. » 

68.78 

14  54.2 

54  35.1 

II.  N. 

27 

16  28.20 

8.204 

4  58  50.47 

X42.46 

27  29  34-9  l"*-  »34.3 

70.50 

15    2.4 

55    5.1 

II.  N. 

28 

17  21.96 

3.268 

55641.75 

146.30 

27  38  51.0 

-    90-0 

71.52 

15  13.2 

55  44-6 

II.  N. 

29 

18  16.62 

3.378 

6  55  26.77 

146.9X 

261532.5 

-  325-9 

71.67 

15  26.4 

56  33.1  1    II.      S.' 

30 

19  10.94 

3.242 

7  53  51.35  1    M4.77 

+23  19   7.2 

-  553-5 

71.10 

15  41.5 

57  28.7  1     II.       S.I 

MOON-OULMINATIONS,  1896. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit. 

Diff.for 
I  Hour 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Dififor 
t  Hour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diflf.for 
1  Hour 

of 
Long. 

Sid.  Time 

of  Semid. 

Passing 

Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

Bright 
Limos, 

b    m 

m 

h   m    B 

• 

0       1         n 

m 

3 

*            M 

«      If 

Oct.    X 

20    4.08 

3.184 

8  61    4.97  1   X41.39 

+x8  55  56.3  -  757.3 

70.15 

15  57-8 

58  28.5 

II.     s. 

2 

20  55.85 

a.  133 

94656.10     138.16 

13  18  30.2  -  933.5 

69.28 

16  13.9 

59  27.7 

II.     s. 

3 

21  46.68 

S.XIO 

X041  51.25  ,    136.83 

+  6  44  36.6     1037.4 

68.86 

16  28.2 

60  20.2 

II.     s. 

4 

22  37.50 

a.  153 

XX  3645-30  ,  138.19 

-  0  23   4.8  - 1089.5 

69.16 

x6  39.0 

61    0.1 

II.     s. 

5 

23  29.47 

2.ao6 

12  32  48.37 

143.58 

-  7  37    9.5  -1067.6 

70.27 

16  44.9 

61  21.6 

II.  N. 

7 

0  23.75 

a.3«3 

13  3X  10.49     X49.6ei 

—14  26  12.0  —  963.4 

72.06 

16  44.9 

61  21.7 

I.      N. 

8 

I  21.14 

a.460 

14  32  40.00  I    157.84 

-20  16  52.8  -  776.7 

74-13 

16  39.2 

61    0.5 

I.      N. 

9 

2  21.61 

a.57« 

15  37  14-96     '64.54 

-24  38  12.8  -  530.3 

75-81 

16  28.5 

60  21.4 

I.      N. 

lO 

3  2393 

a.605 

16  43  40.68     Z66.60 

-27    7  46.6  -  334.x 

76.38 

16  14.5 

59  30.0 

I.      N. 

II 

4  25.82 

a-534 

174940.53     163.33 

-273741.8  +   70.9 

75.4X 

15  58.9 

58  32.8 

I.      N. 

12 

5  24.87 

«.376 

18  52  50.07 

153.80 

-26  16   8.5  '+  338.4 

73-ix 

X5  43.3 

57  35-5 

I.           S. 

»3 

6  19.54 

a.  178 

19  51  36.09 

140.89 

-23  22  30.6      539.9 

70.10 

15  28.8 

56  42.2 

I.           S.' 

M 

7    948 

X.987 

20  45  36.81 

139.40 

-19  19  51.6  1    674.4 

67.05 

15  16.2 

55  55-7 

I.           S.' 

X5 

7  55-20 

Z.831 

21  35  24.47 

119.99 

-14  29  29.4 

770.* 

64-44 

15    5.6 

55  17-0 

I.           S.' 

i6 

8  37.71 

1.730 

22  21  58.43 

113.33 

-9   856.4 

836.7 

62.50 

X4  57-4 

54  46.6 

I.        s. 

X7 

9  18.13 

x.6s6 

23    626.58 

109.50 

-  33219-1  I+B51.4 

61.34 

14  51.2 

54  24.0 

I.         s. 

i8 

9  57-57 

Z.638 

23  49  56.04 

108.41 

+  28  30.2 

848.1 

60.96 

14  47.0 

54    8.6 

I.         s. 

19 

10  37.09 

z.66a 

0  33  30.27     109.86 

7  42  37.7 

818.0 

61.33 

14  44.6 

53  59.6 

1.         s. 

20 

II  17.66 

1.735 

I  18    7.76 

113.63 

1259   5-4 

759-3 

62.37 

14  43-8 

53  56.7 

I.      N. 

21 

12    0.14 

X.830 

2    440.15 

1x9. 36 

1746   4-5 

670.0 

63.97 

X4  44-4 

53  59X 

11.  N.     , 

22 

12  45.19 

x-937 

25347-4X 

136.40 

+2X  50  35.5 

+  546.7 

65.91 

14  46.6 

54    7-x 

II.  N. 

_              t 

23 

13  3316 

a.059 

3  45  49-69     133.7a 

24  58  42.5 

388.1 

67.92 

14  50.4 

54  2I.O 

II.  N.     ' 

24 

14  23.87 

3.163 

4  40  37-50     140.00 

26  5641.9  +  X97.o| 

69.60 

X4  55-9 

54  4X-X 

II.  N. 

25 

15  16.60 

3.334 

5  37  26.54     143.65 

2733    6.0 

-    17.9 

70.62 

15    3-2 

55    8.0 

II.  N.     , 

26 

16  iai8 

3.333 

635   6.25 

144. X3 

2641    8.6 

—  343.1 

70.81 

15  12.5 

55  42.4 

II.      S.' 

27 

17    3-35 

3.193 

7  32  21.78 

141.79 

+24  20  17.3 

-459.7 

70.27 

15  23.9 

56  24.2 

IL      S. 

28 

17  55-24 

3.130 

8  28  20.42 

137.99 

2036   8.1 

-656.6 

69.30 

X5  371 

57  X2.6 

II.      S. 

29 

18  45.60 

3.070 

9  22  46.98 

134-39 

X5  39   2.1 

^  833.0 

68.35 

15  51.6 

58    6.0 

IL      S. 

30 

19  34.82 

3.037 

10  16   4.42  1   133.44  1 

94245.0 

-951.4 

67.79 

16    6.7 

59    1.3 

II.      S. 

31 

20  23.76 

3.049 

XX    9    5-49 

133.  x« 

+  3   4    5-5 

-1033.4 

67.92 

16  21.0 

59  54-0 

II.      S. 

Nov.  X 

21  13.62 

3.1 16 

12    3    2.25 

137.14 

-  3  56  18,5 

-1057.9 

68.89 

16  33.1 

6038.4 

II.      S. 

2 

22    5-75 

3.337 

12  59  14.81 

144.43 

-10  52  50.9  — 101X.7 1 

70.71 

16  41.4 

61    8.7 

II.      S. 

3 

23    1.32 

«-399 

135855.10 

154.30 

-17  14  31.9 

-  883.1 

73.X2 

16  44.5 

6x  20.0 

II.  N. 

5 

0   0.95 

3.}C6 

15    239.11 

164.33 

—22  26  54.0 

-665.9 

75.55 

16  41.7 

61    9.8 

I.       N. 

6 

I    4.03 

a.675 

16    9  50.58 

170.83 

-255746.6 

-  379.4 

77x5 

x6  33.3 

60  39.0 

I.       N. 

7 

2    8.44 

3.671 

17  18  22.71 

170.54 

-272626.1 

-    63.8 

77.  X4 

x6  20.5 

59  52.0 

I.       N. 

8 

3  II. 21 

3.54a 

18  25  15.63 

162.78 

-26  51    5.2 

-f-  333.6 

75-36 

16    4.9 

58  54-8 

I.      N.  S. 

9 

4    9.82 

a.  334 

19  27  57.98 

150.30 

-2428    7.1 

471.x 

72.36 

15  48.4 

57  54-0 

I.           S. 

10 

5    3-14 

a.izi 

20  25  22.74 

136.89 

-204319.9 

64X.8 

68.99 

X5  32.4 

56  55.5 

I.           S. 

II 

5  51.40 

X.917 

21  1742.96 

135.3a 

—16    240.1 

75a.5 

65.91 

15  18.2 

56    3-1 

I.           S. 

12 

6  35.58 

1.773 

22    5  57-44 

116.51 

-10  47  29.8 

+  816.6 

63.49 

15    6.2 

55  X9-2 

I.         s. 

X3 

7  16.92 

1.681 

22  51  21.34 

X11.03 

~  5  13  59-9 

845.8 

61.90 

14  57-0 

54  45-2 

I.         s. 

M 

756.69 

X.641 

23  35  X0.83 

108.61 

+  0  25  26.3 

847.1 

61.15 

14  50.4 

54  21.0 

I.         s. 

X5 

836.09 

1.649 

0  18  37.66 

109.06 

6   026.5 

823.7 

61.22 
62.04 

14  46.4 

54    6.4 

I.         s. 

Ii.        s. 

16 

9  16.21 

1. 701 

J    247.87 

113.X8 

+11  21    3.9 

+  774.9 

14  44.8 

54    0.3 
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MOON-CULMINATIONS,  1896. 


1 


AT  TRANSIT  OF  MOONS  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Nov.  17 
i8 

20 
21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Dec.  I 

2 
3 

5 

6 

7 

8 

9 
10 

IX 

12 

13 

14 

15 
16 

17 

z8 

19 
20 

21 
22 

23 

24 

25 
26 

27 

28 

29 
30 
31 
32 


Mean  Time 

of 

Transit 


h  m 
9  58.03 

10  42.36 

11  29.68 

12  19.98 

13  12. 60 

14  6.31 

14  59.67 

15  5X-54 

16  41*45 

17  29.62 

18  16.83 

19  4.24 

19  53-22 

2045.18 

21  41.25 

22  41.80 

23  45-74 

0  50.44 

1  52.68 

2  50.16 

3  42.19 

4  29.29 

5  12.65 

5  53-59 

6  33.42 

7  13.35 

7  54-50 

8  37-84 
924.11 

10  13.59 

11  5.95 

12  0.11 

12  54-53 

13  47-74 

14  38.85 

15  27.72 

16  14.93 

17  1.47 

17  48.61 

18  37.74 

1930.15 

20  26.73 

21  27.38 


Difif.for 
X  Hour 

of 
Long. 


m 
1.790 

1.907 

3.036 

a.zsi 
a.  225 

a.240 
S.198 
3. 121 
3.039 
Z.960 

1.962 
1.998 
a.093 
2.245 
a.43a 

1.607 
3.702 
3.66s 

3.505 
3.281 

3.058 
Z.876 

1.747 
1.674 
1.654 

X.6B2 

1.754 
1.863 

X.99S 

t.X37 

3.339 

«.a73 
2.251 

3.177 
a.oSi 

1.996 

X.94S 
1.942 

1.996 
3.107 

3.267 

2.447 
a.  595 


Ri^ht 

Ascension 

of 

Centre. 


22  30.55        3.649 

23  33.51        2.577 


h   m    s 

1  4840.54 

2  37    3-97 
32827.54 

4  22  50.47 

5  1933.10 

6  17  21. IX 

7  M  47-85 

8  1045.17 

9  4  44-33 
9  56  58.94 

10  48  16.08 

11  3945.21 

12  32  48.57 

13  28  50.90 

14  29    1.24 

15  33  40-69 

16  41  44.21 

17  50  33-" 

185654.33 

19  58  29.41 

20  54  35.82 

21  45  46.58 

22  33  11.68 

23  18  11.38 

0  2   4.12 

046   3.13 

1  31  15.46 

2  x8  39.76 

3  859.85 

4  233.65 

4  59   0.22 

5  57  15.27 

6  5546.11 

7  53    3.99 

8  48  15.15 

9  41  12.46 

10  32  29.09 
"  23    5.56 

12  14  18.37 

13  730.69 

14  4    0.86 

15  4  4«.48 

16  9  26.69 

17  1644.19 

18  2348.72 


Diff.for 
I  Hour 

of 
Long, 


s 
"7-55 
134.61 

I3«.35 
139.28 

143.74 

144.63 
142.10 

137.47 
132.56 

128.99 

137.93 
130.08 

135.80 
144.90 
156.15 

166.70 

x7a.44 
170.22 
160.56 
147.09 

133-70 
122.71 
1x4.96 
X10.57 
109.34 

1x1.04 
115.39 
121.94 
129.86 

137.81 

143.95 
146.64 
145.29 
140.81 
135.07 

129.95 
136.87 
126.72 

129.94 
136.64 

146.26 
157.10 
166.01 
169.24 
164.90 


Geocentric 

Declination 

of 

Centre. 


Diff.for 
I  Hour 

of 
Long. 


+16  16  31.8  4-  697.3 

20  34  28.5  I     586.5 
24    051.8       439.x 

26  20  59.5       255.8 

27  21  47.0  +    44.5 

+26  54  50.8   -  179-7 
245849.1  I  -  397.9 

21  39  32.9    -  593.6 


17  8  II. 5 
II  3846.4 

+  5  26  45.7 

-  1  1055.2 

-  75441.8 
—14  2041.6 

-195952.3 

-24  19  45-2 
-26  50  49.4 
-27  16  39.8 
-2541  10.5 
-22  25  45.4 

-1759  1-6 
-12  47  40.7 

-  7  X242.1 

-  I  29  29.8 
4-  4  1022.8 

+  9  37  13.7 
14  41  28.2 

19  12  19.0 

22  56  58.9 

25  40  53.7 

4-27  925.4 
27  II  1.7 
254052.0 
22  42  36.9 

18  27  22.2 

+13  10  44.5 
7  10  6.4 
+  o  43  16.6 
-551  21.0 
-12  13  39.6 

-18  027.7 
-2245  2.9 
-255932.3 
-2721  24.2 
-2642    7.3 


-  757-1 
-883.4 

-  969.6 
-1010.7 

-  998.3 
919.5 

-  763.4 

-  534.1 
224.0 

+  93.0 
574.9 
589.7 

+  733.5 
815.3 
853.2 
858.1 
837.3 

+  793.0 

733.7 
625.2 
492.0 
3«.3 

+  116.3 

-  110.4 

-  338.9 

-  547.7 

-  721.8 

-  853.9 

-  941.8 

-984.7 

-  980.0 

-  921.8 

-  800.9 

-  610.0 
352.6 

-    53.0 
+  245.1 


5fk  THiT  I  Geocentric  '  Equatorial 
PassinK    '       ^*^'"*"        Hon/onwl 


Meridian. 


diameter. 


s 
63.48 

65.37 
67.41 

69.22 
70.40 

70.69 
70.12 
68.99 
67.76 
66.84 

66.56 
67.11 
68.57 
70.84 
73.59 

76.09 

77.42 
76.92 
74.66 
71.40 

68.03 
65.14 

6303 
61.79 
61.43 

61.88 
63.06 
64.80 
66.86 
68.88 

70.41 
71.08 
70.75 
69.66 
68.23 

66.95 
66.18 
66.18 
67.07 
68.83 

71.25 
73-89 

75.97 
76.67 

75.61 


14  45-2 

14  47-3 
14  50.9 

14  55.8 

15  x-9 

15  8.9 
15  17.2 
15  26.4 
15  36.8 
15  48.0 

15  59.8 

16  II. 3 
16  21.7 
16  29.7 
16  34.1 

16  33-9 
16  28.8 

16  19.2 

16  6.1 

15  51.2 

15  35.8 
15  21.4 
15  8.9 
14  58.9 
14  51.9 

14  47.7 
14  46.5 

14  47.8 

14  51-4 

14  56.9 

X5  3.6 

15  11.3 
15  19.4 
15  27.6 
15  35-7 

15  43-7 
15  51.5 

15  590 

16  6.0 
16  12.1 

16  16.8 
16  19.3 
16  19.1 
16  15.6 
16  8.8 


Parallax. 


54  1.8 
54  9-7 
54  23.0 

54  40.9 

55  3-1 

55  29.2 

55  59-3 

56  33.4 

57  ".4 

57  52.7 

58  35.9 

59  18.3 

59  56.4 

60  25.8 

60  42.0 

6041.3 
60  22.6 
59  47-2 
5859.1 
58  4.2 

57  7.9 
56  M.9 
55  29.0 
54  52.4 
54  26.5 

54  "-3 
54  6.7 
54  1 1.6 

54  24.9 

54  44«8 

55  9.6 

55  37.7 

56  7.4 

56  37.6 

57  7-5 

57  36.9 

58  5.4 
58  32.9 

58  58.6 

59  21.0 

59  38.3 
59  47.7 
59  47-0 
59  34.0 
59  9.0 


Bright 
Limbs. 


I.    s. 

I.   N.  S. 
I.   N. 

II.  N. 

II.  N. 

II.  N.  ; 
II.  S. 
II.  S. 
II.  S.' 
II.   S. 


II. 
II. 
II. 
II. 
II. 


SJ 

S.I 
S.i 

s. 


II.  N.  S. 
.II.N. 

N. 

N.S. 
S. 

S. 

s. 
s. 
s. 

s. 
s. 
s. 
s. 

N.S. 

.   N. 
.II.N. 

II.N. 

II.   S. 

II.   S. 


II. 
II. 
II. 
II. 
II. 

II. 

II. 

II. 

II.N. 

II.N. 


S., 

S.' 

s. 
s. 
s. 


s. 
s. 
s. 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 


Mean 

Time 

of 

Transit. 


Jan.  o 

I 

2 

3 

4 

5 
6 

7 

8 

9 
lo 

XI 

12 

13 
M 

i6 

17 
i8 

19 

20 
21 
22 

23 
24 

25 
26 

27 

28 

29 

30 

31 

Feb.  1 

2 

3 

4 

5 
6 

7 

8 

9 

9 

lo 

XI 
X2 

13 


Apparent 

R.  ARcension 

at 

Transit. 


Apparent 

Declination 

at 

Transit 


h    m 
032.4 

o  35.61 

038.8 

041.9 

045.1 

048.2 

051-3 
054.3 
057.31 

o.3| 

6.0 

8.8 

II. 4 

13.8 

X6.2 

18.4 

20.4I 

22.2 

23-7, 

25.0 

259' 
26.4' 

26.6 
26.3 

255 
24.2 

22.3 

19.7 

X6.5 

X2.5 

7-9 

2.6 

056.6 
o  49-9 

042.7 
035.0 
027.0 
018.6 

o  lO.I 

o  X.6 
2353.1 
23  44.8 
23  36.8 
23  29.2; 

23  22.0 

23  15.2 


h    m     8 

19  II  57-15 
19  19    5.56 

1926  13.49 

19  33  20.63 

19  40  26.67 

194731.28 

19  54  3407 

20  I  34.58 
20  832.33 
20  15  26.76 

20  22  X7.25 
20  29   3.09 

20  35  4348 
2042  17.49 

20  48  44. 1 2 

2055  2.17 

21  I  10.32 
21  7  7.06 
21  12  50.73 
21  18  19.43 

2331-09' 
28  23.44 

32  5398 
37  0.05 
40  38.91 

21  43  47.66. 
214623.51I 
21  48  23.78 
21  49  46.02 
21  5028.14 

21  50  28.74 

21  49  47-11 
21  4823.50 

21  46  19.19 

21  43  36.70 

21  40  X9.87 
21  3633.61 
21  32  23.88 

212757.43 
21  2321.54 

21  1843.58 
21  14  10.65 
21  9  49-31 
2X  54525 
21    2    3.24 

20  58  46.94 
20  55  58.94 


Her. 
Par. 


24  31  51.4 
24  20  31.6 
24    737.0 

2353  7-7 
2337    3-5 

23  19  24.0 
23  o  9.7 
22  3921.2 
22  1659.3 
2153   5.6 

21  27  41.9 
21  o  50.6 
203235.1 
20  2  59.4 
19  32   8.2 

19   o   7.7 

1827  5.4 

17  53  IO-2 
17  18  32.2 

1643239 

16   759.2 

153234-3 
14  57  27.6 

14  22  59.6 
134932.4 

13  17  30.3 
12  47  18.6 

12  19  23.6 

II  54  11.8 

11  32   8.4 

-II  1336.5 
10  58  56.6 

1048  24.5 
1042  10.3 
10  40  17.3 

-1042  41.6 

1049  1 1.4 

10  59  28.0 
IX  13   5.0 

11  2932.0 

-XI  48  15.4 

12  839.2 

12  30  8.6 
1252  10.6 

13  14  16-3 

1335599 
1357   0.6 


Scmi- 
(Jiaiii. 


S.T.of 
Sem. 
Pasa. 
Mer. 


6.4 
6.4 

6.5 
6.5 
6.6 

6.6 
6.7 
6.7 
6.8 
6.9 

7.0 

7-1 
7-2 

7-4 
7-5 
7.6 

7-7 

7-9 
8.0 

8.2 

8.4 
8.6 
8.9 

9-1 
94 

9.6 
9.9 
0.2 

0.5 
0.9 

1.2 

1-5 
1.8 

2.1 
2-4 

2-7 

3-o| 
3-2 
3-4 
3-5 

3-6 

3-7 
3.6 

3.6 

3-5 

3-4 
3-2 


2.4 
2.4 
2.4 

2.4 
2.5 

2.5 

2.5 
2.6 

2.6 

2.6 

2.7 

2.7 

2-7 
2.8 

2.8 

2.9 

2.9 
3.0 
3.0 

3-1 

3-1 

3-2 

3-3 
3-4 
3-5 

3-6 

37 
3-8 

3-9 

41 

4.2 

4-3 
4.4 

4-5 

4-7 

4.8 

4-9 
5.0 
5.0 

5-1 

51 
5-2 
5-2 
51 
51 

5.0 
5-0 


• 
0.18 

o.x8 

0.18 

o.x8 

o.x8 

0.18 
0.18 
0.18 
0.18 
0.19 

0.X9 
0.19 
0.19 
0.19 
0.20 

0.20 
0.20 

0.2X 
0.21 
0.2X 

0.22 
0.22 
0.23 
0.23 
0.24 

0.24 

a25 
0.26 
0.26 
0.27 

0.28 

0.29 

0.30 
0.31 
0.3X 

0.32 

0.33 

0.33 
0.34 

0.34 

0.35 

0.35 
0.35 

0.35 

0.34 

0.34 
0.34 


Date. 


Feb.  14 

15 
16 

17 
18 


Mar. 


29 
I 

2 


Mean 

Time 

of 

Transit. 


h    m 
23  15.2 

23    9.0 

23    3-3 
22  58.0 

22  53-3 


Apparent        Apparent 
R.  Ascension    Declination 


at 
Transit 


8 
9 

o 

I 

2 

3 
4 

5 

6 

7 

8 

9 
20 
21 
22 

23 
24 

25 

26 

27 
28 

29 


19  22  49.1 

20  2245.4 

21  2242.1 

22  22  39.2 

23  22  36.8 

24  22  34.7 

25  2232.9 

26  2231.4 

27  22  30.2 

28  22  29.2 

22  28.5 
22  28.1 
22  27.9 
22  27.9 
22  28.0 

2228.3 
22  28.7 
22  29.3 
22  30.0 
22  30.8 

22  31.7 
22  32.7 
22  33.9 
22  35.2 
22  36.5 

22  37.8 
22  39.2 
22  40.7 
22  42.4 
2244.1 

22  45.8 
22  47.6 
22  49-4 
22  51-3 
22  53.2 

22  55.2 
2257.3 

22  59-5 

23  1-7 
23    4.0 

30!  23   6.3 
31  23   8.7 


at 
Transit 


h    m     • 
20  55  58.94  - 
20  53  40.86 

20  51  53.49 
20  50  36.89 
204950.57 

20  49  33.60 
20  49  44.73 
20  50  22.58 
20  51  25.57 
20  52  52.07 

205440.50 
205649.30 

20  59  16.97 

21  2     2.04 

21  5  3.X8 
21    8  19.XO 

21  II  48.63 

21  15  30.72 

21  19  24.34 
21  23  28.57 

21  2742.58 
21  32  5.60 
21  36  36.92 
21  41  15.93 
21  46     2.06 

2X5054.77 

21  55  53.60 

22  058.14 
22  6  8.04 
22  II  22.93 

22  1642.55 

I 

22  22  6.64 
22  27  34.98 

2233  7  39 
22  38  43.69 

22  44  23-77 
2250   7.55 

22  55  54-93 

23  X  45.89 
23   740.40 

23  13  38.47 
23  1940.10 

23  25  45.34 
23  31  54-26 
2338   6.95 

234423.50 
23  50  4404 


*     •* 


Hor. 
Par. 


1357  0.6 
14  17     1.2 

143548-5 

14  53  12.4 

15  9    5-9 

15  23  24.0I 

1536    3-8 

1547  30 
155620.7 

16  3  56.9 

16  951.7 
16  14  6.1 
x6  1641. 1 
16 17  37.6 
x6  x6  56.9 

-16  14  40.1 
16  10  48.6 

16  523.7 
15  58  26.4 

15  49  58.1 

-1540  0.0 
15  28  33.4 

15  15  39-3 
15    I  18.7 

14  45  32.9 

14  28  22.7 

14  949.1 
13  49  53.2 
13  28  36.0 

13    558.3 

12  42  0.9 
12  16  44.9 
XI  50  IX.O 
IX  22  20.1 
10  53  12.9 

10  22  50.2 

9  51  12.9 
9  18  21.8 
8  44  17.6 
8   9    x.o 

-  73232.9 

654541 
6  16   5.5 

536   8.0 

4  55   2.5 

-   4  12  50.0 
32931.8 


13.2 
13.0 
12.8 
12.6 

12.4 

12.2 
12.0 
II.8 
11.6 
11.4 

IX. I 

10.9 

10.7 
10.5 
10.3 

10. 1 

9.9 
9.8 
9.6 

9.4 

9.3 
9.1 

9.0 
8.8 
8.7 

8.6 

8.5 
8.4 
8.3 
8.2 

8.1 
8.0 

7-9 
7.8 

7-7 

7-7 
7.6 

7-5 
7-5 
7-4 

7-3 

7-2 

7-2 

7-1 
7.0 

7.0 

7.0 


Semi 
diam. 


50 

4-9 

4.8 

4.8 

4-7 

4.6 

4-5 
4.4 

4-4 
4-3 

4-2 

4-1 
4.0 

4.0 
3-9 

3.8 
3-7 
3-7 
3-6 
3.6 

3-5 
3-5 
3-4 
3.4 
3-3 

3-3 
3.2 
3-2 
3-2 
3-1 

3-1 
3-1 
30 
3.0 

2.9 

2.9 

2.9 
2.9 

2.8 

2.8 


S,T.of 
Sem. 
Pass. 
Mer. 


t 

0.34 

0-33 
0.33 

0.33 
0.32 

0.32  I 
0.31  I 
0.31 
0.30  1 
0.30  I 

0.29 
0.29  ' 
0.28  ■ 
0.28 
0-27  , 

0.27 
0.26  I 
0.26 
0.25 
0.25 

0.24 
0.24 
0.23 
0.23 
0.22 

0.22 

0.22 
0.22 

a2i 
0.21 

0.21 
0.21 
0.21 
0.20  I 

0.20  I 

0.20 
0.20 
0.20 
0.19 
0.19 


2.8  0.19 


2.8 

2.7 
2.7 
2.7 

2.6 
2.6 


0.19 
0.19 
0.18 
0.18 

0.18 
0.18 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 


Mean 

Time 

of 

Transit 


Apr.  X 

2 

3 
4 
5 

6 

7 
8 

9 
zo 

XI 
12 

X3 
M 
X5 

x6 
x8 
19 

20 
21 

22 
23 

25 
26 

27 
28 
29 

30 

May  x 

2 
3 
4 
5 
6 

7 
8 

9 
xo 

XI 
X2 

X3 

M 
X5 
16 

17 
18 


Apparent 

R.  Ascension 

at 

Tranait 


h    m 
23  II. 2 

23  X3.7 
23  16.3 

23  19.0 

2321.7 

23  24.5 
23  27.4 

23  30.5 
23  33.6 

23  36.8 
23  40.1 

23  43-5 

23  47-0 
23  50.6 

23  54-3 

23  SB-i 
o   1.9 

o  5.8 

o  9.9 

o  14.0 

018.2 
022.3 
026.5 
030.8 

035.0 

039.2 

043.3 
047-3 

051.2 

055.x 

058.8 

2.3 
5.7 

8.9 
II.9 

14.7 
17.3 

19.6 
21.7 
23.6 

25.2 
26.5 

275 
28.2 

28.7 

28.8 
28.6 


h   m    a  • 

2357   8.68-  2 

o  33758  X 
o  10 10.91  X 
o  x6  48.82  -  o 
02331.49+  o 

030x9.12+  I 
o  37  11.88      2 

044  9.95  2 
o  5X  13.49  3 
o  58  22.65     4 

X  5  37-59+  5 
X  12  58.37     6 

X  20  25.04     7 

X  27  57.59     8 

X  35  3596     9 

X  43  19.98  +10 
1 51  9.40  XO 
X59   3.85    " 

2  7  2.85  12 
2  15    5.81     13 


Apparent 

Declination 

at 

Transit 


Her, 
Par. 


223x1.99+14 
2  3X  20.55  '5 
2  39  30.49    x6 

2  47  40.78  16 
25550.27    X7 

3  3  57.76 '••18 

3  X2    2.01  19 

320    1.76  19 

32755.82  20 

33543.02  2X 


34322.21 
35052.33 

3  58  12.38 

4  521.44 
4  X2  18.68 

4»9   3.3X 

4  25  34-6X 

4  31  5X.91 

4  37  54.57 
44342.03 

4  49  X3.73 
45429.12 

4  59  27.72 

5  4   904 
5   832.62 

5  12  38.00 
5  x6  24.77 


+21 
22 
22 

23 
23 

+23 

24 
24 
24 
24 

+24 

25 
25 

25 
25 

+25 

+25 


45   9.2 

5943.5 
13  16.3 

2549.3 
22  35.3 

11  55.2 
2   7.8 

53  X0.1 
4458.5 
37  28.9 

30  36.2 
24  15.8 
1821.3 

12  45.8 
721.5 
159.6 
56  30.7 
50  44.4 
4429.4 

37  33.2 

29  44.0 
20  48.9 

xo  34-9 
58  49.9 

45  21.7 

29  59-3 

12  32.8 

52  54.0 

30  56.0 

633.4 

394X.9 
xo  19.4 

38  25.0 

358.9 
27   2.5 

47  38.0 

548.5 

2x  37.4 

35   8.9 

46  27.5 

55  37«6 

244.2 

752.2 

XI    6.1 

12  31.0 

12  11.7 
10  12.9 


Semi- 
diam. 


6.9 
6.9 
6.8 
6.8 
6.8 

6.8 
6.7 

6.7 
6.7 
6.7 

6.7 
6.6 
6.6 
6.6 
6.6 

6.6 
6.7 
6.7 
6.7 
6.7 

6.8 
6.8 
6.9 
7.0 

7.1 

7.2 

7.3 

7.4 

7.5 
7.6 

7.8 

7.9 

8.1 

8.3 
8.5 

8.6 
8.8 
9.0 
9.2 

9.4 

9-7 
9.9 

Z0.2 

X0.4 

X0.7 

II.O 

11.2 


2.6 
2.6 
2.6 
2.6 
2.6 

2.6 

2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 


S.T.of 
Scm. 
Pass. 
Mer. 


2.6  o.l8 
2.6|  0.18 

0.18 


a 
0.18 

0.17 

0.17 

0.17 

0.17 

0.17 
0.17 
0.17 
0,17 
0.17 

0.17 
0.17 
0.17 
0.17 
0.17 

0.17 
0.17 
0.17 
0.17 
0.17 

0.18 


Date. 


2.6 
2.6 

2.7 
2.7 

2.8 

2.8 

2.9 

2.9 
3.0 

3.x 
3.2 

3-2 

3.3 
3.4 
3.4 
3.5 
3.6 

3.7 

3.7 

3.8 

3-9 
4.0 

4.1 
4.2'  0.31 


0.19 

0.19 
0.19 
0.20 
0.20 
0.20 

0.21 
0.21 
0.22 
022 
0.23 

a23 
0.24 
0.24 
0.25 
a  26 

0.27 
0.27 
0.28 
0.29 
0.30 

0.30 


May  18 

19 
20 

21 

22 

23 

24 

25 
26 

27 


Mean 

Time 

of 

Transit 


Apparent 

R.  Ascension 

at 

Transit 


b    m 
128.6 

I  28.2 

127.4 

x  26.2 

I  24.8 

I  23.0 
I  20.8 
I  18.3 

I  15-5 
I  12.3 


28 

I    8.8 

29 

I    5.0 

30 

I    0.8 

3X 

056.3 

June  X 

051.5 

2 

046.5 

3 

04X.2 

4 

035.7 

5 

030.0 

6 

024.0 

7 

0  18.0 

8 

0  11.9 

9 

0   5.7 

9 

23  59.5 

XO 

23  53.3 

II 

2347.1 

12 

2341.0 

X3  2335.0 

M 

23  29.3 

X5 

23  23.7 

16 

23  18.3 

17 

23  13.2 

18 

23   8.3 

19 

23    3.7 

20 

22  59.4 

2X 

22  55.4 

22 

2251.7 

23 

22  48.3 

24 

22  45.2 

25 

2242.5 

26 

22  40.1 

27 

22  38.1 

28 

22  36.3 

29 

22  34-9 

30 

22  33.9 

3X 

22  33.2 

32,  22  32,8| 

b    m    s 
5  16  24.77 

5  19  52.48 
523  0.75 
52549.24 
5  28  17.66 


Apparent 

Declination    Hor. 

at  Par. 

Transit 


5  30  25.72I+24  38    4.5 

242742.3 
24  16  II. 2 

24    335.8 
2350    0,5 


5  32  13.27 
53340.19 

5  34  46.43 
53532.10 


53557.49+233529-6 


+25  10  12.9 
25  639.2 
25  X35.1 
2455  5.x 
24  47  13.4 


Serai- 
diam. 


536    2.91 

5  35  48.90 
5  35  16.20 

5  34  25.72 

5  33  X8.56 
5  3X  56.05 

5  30  19.71 
5  28  31,26 

5  26  32.60 

5  24  25.75 
52212.93 
5  19  56.40 

5  17  38.47 
5  15  21.44 

5  13  7.62 
5  10  59.27 

5   858.45 

7   7.13 
527.12 

4  0.05 
5  247.32 
5    150.18 

X   9.74 
o  46.83 

042.171+ 

056.33 
1 29.75 

2  22.74 

5  335.55' 

5  5   8.32  + 

5  7    I." 

5  91402' 

5  "47-03: 
51440.11I 


5 
5 

5 


5 

5 

5 
5 

5 
5 


2320   7.8 

23  4  0.4 
2247  13. 1 
222951.5 

+22  12  2.4 
21  53  52.7 
21  35  30.2 

2X  17  3.4 
205841.0 

+20  40  32.2 
20  22  47.0 
20    535.2 

9  49  7.1 
9  33  32.8 

919  1.3 
9  5  4».6 
85342.1 

843  9.7 
8  34  10.6 

82649.3 
821  9.6 
8  17  14.0 
8  15  2.9 
8  14  36.2 

8  15  52.2 
8  18  48.^ 
8  23  21. c 
8  29  28.C 
837    X.5 

8  45  56.(1 
856    6.9 

9  725.6 

9  19  45.4 
9  32  58.4 

9  46  56.4 


5  17  5324  + 

521  26.38,420    I  31.0' 


11.2 

X1.5 
11.8 

X2.I 
12.4 

X2.6 

12.9 
13.2 

X35 
13.8 

14.0 

X4-3 
14.6 

14.9 

15.X 

15.3 

X5.5 

15.6 

X5.7 
15.8 

15.9 
16.0 

16.0 

15.9 

15.9 
15.8 
15.8 
1)5.7 
X5.5 
X5-3 

15.1 
14.9 
14.6 

X4.3 
14.1 

13.8 

'35 
132 
12.9 

12.6 

12.3 
12.0 

II.7 
II. 4 
ZI.21 

10.9 
10.6 


S.T.of 
Sem. 
Pass. 
Mer. 


0.3X 
0.32 
0.32 
0.33 
0.34 
0.34 

0.35 
0.36 

0.37  i 
0.38 

0.38  I 

0.39 
0.40 

0.40 

0.41 

0.41 
0.42 
0.42 

0.42  i 

o  42  i 

0.43 
0.43 
0.43 
0.43 1 
0.43 1 

0.42 1 

0.42 

0.42 

0.41 

0.41 

0.40 
0.40 

0.39 
0.38 

0.38 

037 
0,36 

0.35 
0.34 


4.2 
4.3 
4.4 

4-5 
4.6 

4.8 
4.9 
5-0 
5.x 
5.2 

5.3 
5.4 
5.5 
5.6 

5.7 

5.7 
5.8 

5.9 
5-9 

5.9 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 

5.9 

5.9 

5.8 

5.8 

5.7 
5.6 

5.5 
5.4 
5.3 

5.2 

5.x 
5.0 

4-9 

4.8  0.33 

4.6|  0,33 
4.5'  0.32 
4.4  0.3X 
4.3  0.31 
4.2>  0.30 

4. 1  0.2Q 
4.0'  0.29 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 


Mean 
Time 

of 
Transit 


July  I 

2 

4 
5 

6 

7 

8 

9| 
zo 

IX 
12 

X3 
«4 
15 

16 

17 
18 

19 
20 

21 

22 

23 
24 
25 

26 
27 
28 
30 
31 

Aug.  I 

2 

3 

4 

5 

6 

7 
8 

9 
10 

zx 

Z2 
13 

«4 

15 
16 
17 


h    iQ 

22  33.2 
22  32.8 
22  32.7 
22  33.0 
22  33.6 

22  34-5 

22  35.8 

22  37-4 
22  39-3 
2241,5 

22  44. 1 
22  46.9 
22  50.0 
2253,3 

22  57,0 

23  I.O 

23  5-2 
23  9.6 

23 14. 1 
23 18.8 

23  23.6 
23  28.6 

23  33-6 
23  38.6 

23  43-6 

23  48.6 

23535 

23  58-4 
o  3.2 

o   7.9 

012.5 
016.9 

02Z.2 
025.4 
029.3 

033.1 
036.9 
040.3 

0437 
047.01 

050.1 

053.01 

055.8 
058.5 
Z     I.Ol 


Apparent 

R.  Ascension 

at 

Transit. 


b    m     s 
5  17  5324 
5  21  26.3b 
5  25  19.46 

5  29  32.43 
5  34   5-21 

5  38  57<>8 

5  44  9.74 
54941.27 

5  55  32.08 

6  I  41.91 

6   8  Z0.40 

61457-13 
622  1.58 
6  29  23.03 

6  37    0.61 

6445333 
653   0.03 

7  119-33 
7  949.72 
7  x8  29.51 

7  27  16.92 
7  36  10. 12 

7  45   724 


z 
z 


3-4 
5-7 


Apparent 

Derlination 

at 

Transit 


754 
8   3 

812 


6.41 
583 
3.81 


+19  46  56.4 
20    I  31.0 

20  z6  33.2 

2031  53  7 
204722.7 

+21  2  50.2 

21  18  5.8 
21  32  58.7 

21  47  17.8 

22  051.2 

-i-22  13  26.9 
22  24  53.0 
22  34  57.5 
22  4328.1 
22  50  12.8 

+22  55  0.0 
22  57  38.6 

225759.3 

22  55  53-8 

22  51  14.8 
^224357.2 

22  33  57-9 
22  21  15.6 

22  551.3 
21  47  47.7 

+2127  9.3 

2Z  4  2,0 
20  38  33.4 

20  10  51.4 

1941  5.0 


9  Z2  21.61 
92027.14 
9  28  23.49 


9  43  48.43 
9  51  17.01 

9  58  36.44 
10   546.88 

10  12  48.56 
10  1941.67 
10  26  26.45 
1033  3.14 
10  39  32.00 


82058.81 
8  29  49.47 
8  38  34-54 

8  47  13-05 

85544-141+19  923.5 

9  4   7.16    183556.5 


18  053.2 
17  24  22.8 
z6  46  34.4 


9  36  10.60  +16   7  36.4 


152737.0 
14  46  43-9 

M    5   3.9 
13  22  43.6 

+12  39  49.4 

1 1  56  27.0 

iz  12  41.6 

xo  28  38.0 

9  44  20.9 


xo  45  5328,+  85954.3 
1052    7.241-1-  8  1522.2 


Hor. 
Par. 


10.9 
10.6 
10,4 
XO.2 

9-91 

9.7 

9-4 
9.2 

9.0 

8.8 

8.6 
8,4 
8.2 
8.0 

7-9 

7.7 

7-5 

7.4 

7-3 
7.2 

7-1 
7.0 

6.9 

6.9 

6.8 

6.8 
6.7 
6.7 
6.7 
6.7 

6.6 
6.6 
6.6 
6.6 
6.6 

6.6 
6.6 
6.6 
6.6 
6.6 

6.7 
6.7 

6.7 

6.7 

6.8 

6.8 
6.9 


I  S.T.of 
Somi     Sein. 
(it a II I.    Pa&K. 
Mer. 


4.1 
4.0 

3.9 
3.8 

3.7 

3-7 
3.6 

3.5 


s 
0.29 

0.29 

0.28 

0.27 

0.27 

0.26 
0.26 
0.25 
3.4  0.24 

3.3 


3.3 
3-2 

3.1 
3.0 

3.0 

2.9 
2.9 

2.8 
2.8 

2.7 

2.7 
2.7 

2.6 
2.6 
2.6 

2.6 

2.5 
2.5 

2.5 

2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 

2-5 

2.5 

2.6 

2.61  0.1 


0.24 

0.23 
0.23 
0.22 

0.22 

a2z 

0.2Z 

0.20 
0.20 
0.20 
0.20 

0.19 
0.19 
O.Z9 
ai9 
0.Z9 

o.x8 
0.18 
ax8 
a  18 
0.18 

az 
az 
0.1 
az 
az 

a  I 
az 
ai 
ax 
az 

az 

O.Z 
O.Z 

az 

O.X 
O.Z 


Date. 


Ang.  X7 
x8 

19 
20 

21 

22 

23 
24 
25 

26 

27 
28 

29 
30 
31 


Mean 

Titne 

of 

Transit. 


Sept. 


z 

2 

3 
4 
5 

6 

7 
8 

9 

ZO 

IZ 
Z2 

13 
X4 
15 

z6 

X7 
18 

X9 
20 

2Z 
22 
23 
24 
25 

26 

27 
28 

29 
30 

31 
32 


h    m 

5.7 
7.8 

9.8 

ZI.8 

13.7 

15-4 
17,0 

18.5 

19.9 

2Z.3 

22.6 

23.7 
24.8 

25.8 

26.7 

27.5 
28.2 
28.8 
29.4 
29.8 

30.2 
30.4 

30.5 
30.5 
30.4 

30.1 
29.8 
29.3 
28.7 
27.8 

26.8 

25-5 
24.1 

22.4 

20.5 

Z8.4 
Z5.9 
Z3.Z 
zo.o 

6.5 

2.7 

058.4 

053.7 

048.6 
043.0 

037.0 
030.5 


I 

Apparent         App.irent 

R.  A sr elision    Decimation 

at  at 

Transit.      I     Transit 


Hor.  Semi 
Par.  diam, 


h    ro     s 
052    7.24 

058  14. XI 

4  M-Mi 
10  7-53 
X5  54.49 

21  3525 

27   9.95 
32  38.76 

38    X.82 

43  19.26 

4831.18 
53  37.67I+ 
58  38.77 

2    334.53 
2   824,93 


213  9.97 
2  17  49.60 
2  22  23.73 
2  26  52.25 

2  31  X4-99 

2  35  31.76 
2  39  42.33 
2  43  46.42 
2  47  43.69 
2  51  33-77 

2  55  X6.2X 
2  58  5049 

3  2  16.05 
3  532.24 
3   838,32 

3  "  33.51 
3  Z4  16.91 

3x647.52 

319  4-30 
32Z    6.09 

3  22  5Z.62 
3  24  Z9.59 
3  25  28.62 
326  17.30 
3  26  44.23 

3  26  48.02 
3  26  27.4Z 

3  25  41-39 
32429.Z7 
3  22  5a  30 

32045.20 
3  18  X4.49 


8  15  22.2 

7  30  48. 1 
646x5.2 
6  I  46.9 
5  1726.1 

4  33  X5.7 
3  49  18.2 

3    536.1 

2  22  12.0 
I  39   8.2 

o  56  26.9 
o  14  10.4 
02738.8 
z  858.7 
z  49  46.8 

-  2  30  0.9 

3  938.7 

3  48  37.6 

4  26  55.0 

5  427.9 

5  4X  13.8 

6  Z7  9.6 

6  52  Z2.0 

7  26  Z7.4 

7  59  2Z.9 

8  31  21.5 

9  2  IZ.6 

9  3x  47.3 
xo  o   3.3 

10  26  53.7 

1052  Z2.Z 

II 15  51.2 

IZ  37  43.2 

XX  57  39.3 
Z2  15  30.2 

12  31   5.3 

X2  44X3.1 

12  54  41.2 

13  2  16.7 
13    645.1 

13  7  5X.6 

Z3  5  2Z.2 
12  58  59.0 
Z2  48  3Z.5 

X2  33  46.9 

-Z2  14  36.2 
-II  5055.7 


6.9 
6.9 
7.0 
7.0 

71 

7-1 
7.2 

7-3 
7-3 
7-4 

7-5 
7-6 
7-6 
7-7 
7-7 

7.8 

7.9 
8.0 
8.1 
8.2 

8.3 
8.4 

8.5 

8.7 
8.8 

9.0 

9.1 

9  3 

9.4 

9.6 

9.7 

9.9I 
10. 1 

10.2 

ia4 

ia6 

10.8 
1 1.0 

XX.3 
Z1.5 

11.8 
12.01 
12.2 
12.4 

12.6 
12.8 

13.0 


2.6 

2.6 


S.T.of 
Sem. 
Pass. 
Mer.  • 


s 
0.17 

0.17 


2.6.  0.17 
0.17 
0.18 


2.6 
2.7 

2.7 

2.7 

2.7 

2.7 
2.8 

2.8 
2.8 
2.8 

2.9 
2.9 

3.0 
3.0 
3.0 

31 
3.1 

3-2 

3-2 

3.2 

3-3 

3.3 

3-4 

3.4 

3.5 
3.6 

3.6 

3.7 
3.8 
3.8 

3.9 
4.0 

4.0 
4.1 

4-2 
4.2 

4-3 

4-4 
4.5 
4.6 

4.7 
4.8 

4.8 
4.9 


0.18 
0.18 
0.18 
0.18 
0.19 

0.19 
0.19 
0.X9 
0.19 
0.20 

0.20 
0.20 
0.20 
0.20 
0.2  X 

0.2  X 
0.2  X 

0.21 
0.22 
0.22 

0.23 
0.23 
0.23 
0.24 
0.24 

0.25 
0.25 
0.26 
0.26 
0.27 

0.27 
0.28 
0.28 
0.29 
0.29 

0.30 
0.31 
0.31 
0.32 
0.32 

0.33 

0.33  i 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 
Time 

of 
Transit. 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

h    m 

h    m     8 

0     t     It 

M 

•» 

s 

h    m 

b    m     s 

e       *       ft 

• 

m 

■ 

1  Oct.  1 

037.0 

13  2045.20 

-12  14  36.2 

12.8 

4.8 

0.33 

N0V.15 

23  17.6 

15    230.63 

-16  38  13.3 

6.3 

2-4 

0.17 

1              2 

030.5 

13  18  14.49 

115055.7 

13.0 

4.9 

0.33 

16 

23  19.9 

15    849.25 

17  XI  XX.7 

6.3 

2.4 

0.17 

3 

023.7 

13  15  19.92 

11  2248.1 

13.1 

4-9 

0.33 

17 

23  22.3 

15  15    9.41 

174322.5 

6.3 

2.4 

0.17 

4 

0  16.5 

13  12    4.06 

105024.1 

13.2 

4.9 

0.33 

18 

23  24.7 

152x31.13 

18  14  43.5 

6.3 

2.3 

0.17 

5 

0    9.0 

13    8  30.42 

1014     3.8 

13.3 

4.9 

0.34 

19 

2327.1 

15  27  54.44 

18  45  12.6 

6.2 

2-3 

0.17 

6 

0    1.3 

13    443.54 

-  9  34  18.3 

13.4 

5.0 

0.34 

20 

23  29.6 

15  34  19.37 

-19  14  47.8 

6.2 

2.3 

0.17 

6 

23  53.5 

13    048.83 

8  51  49.6 

13.4 

5.0 

0.34 

21 

23  32.x 

154045-97 

19  43  27.7 

6.2 

2.3 

0.17 

7 

23456 

12  5652.41 

8   730.6 

13.3 

5.0 

0.33 

22 

23  34-6 

15  47  14.26 

20  IX  X0.5 

6.2 

2.3 

0.17 

8 

23  37.8 

1253    0.87 

7  22  21.7 

13.1 

4.9 

0.33 

23 

23  37.2 

155344-25 

20  37  54.3 

6.2 

2.3 

0.17 

9 

23  30.2 

12  49  20.92 

6  37  29.0 

12.9 

4.9 

0.33 

24 

23  39-8 

16    0  15.99 

21    337.6 

6.1 

2.3 

0.17 

lO 

23  23.0 

124559.10 

-5  54    0.1 

12.8 

4.8 

0.32 

25 

23  42.4 

16   649.49 

-21  28  18.7 

6.1 

2.3 

0.17 

XI 

23  16. 1 

1243    1.41 

513   0.5 

X2.6 

4.8 

0.32 

26 

2345.1 

16  13  24.78 

21  51  56.4 

6.1 

2.3 

0.17 

12 

23    9.7 

12  40  33.01 

4  35  30.0 

12.4 

4-7 

0.31 

27 

23477 

1620    1.88 

22  14  29.1 

6.1 

2.3 

0.17  , 

13 

23    3.8 

12  38  37.98 

4    219.1 

I2.I 

4.6 

0.30 

28 

23  50.4 

16  26  40.79 

223555.3 

6.1 

2.3 

0.17  1 

14 

22  58.5 

12  37  19-33 

3  34    7.2 

11.8 

4.4 

0.30 

29 

2353.1 

163321.51 

22  56  13.4 

6.1 

2.3 

0.17 

15 

22  53-9 

12  36  38.78 

-  3  11  22.1 

11.6 

4-3 

0.29 

30 

23  55.9 

1640   4.04 

-23  IS  22.0 

6.1 

2.3 

0.17 

i6 

22  49.9 

12  36  36.95 

2  54  19.8 

11.3 

4-1 

0.28 

Dec.   X 

23  58.7 

16  46  48.36 

23  33  19-8 

6.1 

2.3 

0.17 

I? 

22  46.7 

12  37  13.43 

243   4-7 

11.0 

4.0 

0.27 

3 

0    1.5 

16  53  34-43 

2350   5.2 

6.1 

2.3 

0.17  1 

i8 

22  44.0 

12  38  27.00 

2  37  32.5 

10.6 

3.9 

0.26 

4 

0   4-3 

17    022.21 

24    536.8 

6.x 

2.3 

0.17  1 

19 

22  41.9 

12  40  15.72 

2  37  31.4 

10.3 

3.8 

0.26 

5 

0   7.2 

17    7  11.66 

24  19  53.2 

6.2 

2.3 

0.17  1 

20 

22  40.3 

12  42  37.20 

-  24243.3 

9.9 

3.7 

0.25 

6 

010.1 

1714    2.73 

-24  32  52.8 

6.2 

2.3 

0.17  , 

21 

22  39.2 

12  45  28.74 

2  52  45.7 

9.5 

3.6 

0.24 

7 

0x3.0 

172055.33 

24  44  34.4 

6.2 

2.3 

0.17  ; 

22 

22  38.6 

12  48  47.49 

3   7137 

9.2 

3-5 

0.23 

8 

015.9 

17  27  49.37 

24  54  56.5 

6.2 

2.3 

O.X7 

23 

22  38.4 

12  52  30.57 

3  25  41.2 

8.9 

3.4 

0.23 

9 

0  18.9 

17  34  44-75 

25    357.8 

6.2 

2.4 

0.17  ! 

24 

22  38.5 

125635.15 

3  47  41.4 

8.7 

3.3 

0.22 

10 

021.9 

174141.36 

25  XX  36.8 

6.3 

2-4 

0.17 

25 

22  38.9 

13    058.59 

-  4  12  48.3 

8.5 

3.2 

0.22 

IX 

024.9 

17  48  39.05 

-25  17  52.3 

6.3 

2.4 

0.17  , 

26 

22  39.6 

13     538.45 

4  40  36.7 

8.3 

3.1 

0.21 

12 

027.9 

17  55  37.66 

25  22  43.0 

6.3 

2.4 

0.17 

27 

22  40.6 

13  10  32.48 

51043.0 

8.1 

3.0 

0.21 

13 

0  30.9 

18   2  37.02 

2526  7.7 

6.3 

2.4 

0.X7 

28 

2241.8 

131538.68 

5  42  45.9 

8.0 

3.0 

0.20 

14 

034.0 

18   936.93 

25  28    5.0 

6.4 

2.4 

o.x8 

29 

22  43.1 

132055.29 

6  16  25.2 

7.8 

2.9 

0.20 

15 

037.1 

18  1637.17 

25  28  34.0 

6.4 

2-4 

o.x8 

30 

2244.5 

13  26  20.78 

-  6  51  22.9 

7.7 

2.9 

0.19 

16 

040.1 

18  23  3748 

-25  27  33.4 

6.5 

2.4 

o.x8  i 

31 

22  46.2 

13  31  53.80 

7  27  22.5 

7-5 

2.8 

0.19 

17 

043.2 

18  30  37-59 

2525  2.4 

6.5 

2.5 

o.x8 

1 

Nov.  I 

22  47.9 

13  37  33.23 

8   4  10.0 

7.4 

2.8 

0.19 

18 

046.2 

183737-19 

25  21    0.2 

6.6 

2.5 

o.x8  ' 

2 

22  49-7 

134318.11 

8  41  32.4 

7.2 

2.7 

0.19 

19 

049.2 

18  44  35  92 

25  15  26.1 

6.6 

2.5 

0.19  . 

3 

2251.6 

1349   7-64 

9  19  18.5 

7-1 

2.7 

0.18 

20 

052.2 

i8  51  33-38 

25    819.5 

6.7 

2.6 

0.19  1 

4 

22  53-5 

1355    1.16 

-  95718.X 

7.0 

2.6 

o.x8 

21 

055.2 

185829.14 

-245939.9 

6.7 

2.6 

0.19 

5 

22  55-5 

14   058.10 

xo  35  22.4 

6.9 

2.6 

0.18 

22 

058.2 

19   5  22.71 

24  49  27.5 

6.8 

2.6 

0.19 

6 

22  57-5 

14   658.02 

II  13  23.4 

6.8 

2.6 

0.18 

23 

1    I.I 

19  12  13.54 

24  37  42.4 

6.9 

2.6 

0.19 

7 

22  59.6 

1413   0.55 

XI  51 14.6 

6.8 

2.6 

0.18 

24 

I    4.0 

19  19   0.97 

24  24  25.2 

6.9 

2.6 

0.20  • 

J 

8 

23    1.8 

1419   5.40 

12  28  50.1 

6.7 

2.5 

0.18 

25 

I    6.8 

192544.33 

24   936.8 

7.0 

2.7 

0.20 

1          9 

23    4.0 

14  25  12.35 

-  13   6   4.6 

6.7 

2.5 

0.17 

26 

I    9.5 

19  32  22.81 

-23  53  18.8 

7-1 

2.7 

0.20 

;   '- 

23    6.2 

14  31  21.20 

13  42  52.9 

6.6 

2.5 

0.17 

27 

I  12.0 

19  38  55-52 

23  35  33.0 

7-2 

2.8 

0.20 

1   "'23  8.4 

.         1 

M  37  31.83 

14  19  XI.O 

6.5 

2-5 

0.17 

28 

114.5 

194521.46 

23  16  22.2 

7.3 

2.8  0.20 

'            12    23  10.7 

144344.13 

M  54  55-3 

6.5 

2.5 

0.17 

29 

I  16.9 

19  51  39-45 

22  55  49-8 

7.4 

2.9  a2i 

13 

23 12.9 

144958.07 

1530   2.4 

6.4 

2.4 

0.17 

30 

X  19.0 

19  57  48. 19 

2234   0.4 

7.6 

2.9  0.2  X 

14 

23 15.2 

14  56  13.58 

-16   429.4 

6.4 

2.4 

0.17 

31 

1  21.0 

20    3  46.20 

-22  1059.4 

7.8 

3.0J  0.2X 

15    23  17.6 

15    230.63 

163813.3 

Jj 

2.4 

0.17 

32 

I  22.9 

20   931.881-2x4653.2 

7:? 

3.0  0.2 X 

VENUS,  1896. 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 


Jan. 


T 


Mean 
Time 

of 
Tranait 


6:2 


XO    2 


IX 
12 

13 

16 

x8,  2 
19.  2 

20  2 

21 

22 


23 
24 

25 
26 

27 

28'  2 
29!  2 

30  2 
31 


,  Feb.  1 

2 


4 

5 

6 

7 

8 

9 
10 


ii'a 

12    2 


13 

14 
15 


Apparent 

R.  Ascension 

at 

Transit 


h    m 
20  56.7 

2057.5 
2058.3 
20  59.2 
0.0 

0.9 

x-7 
2.6 

3-5 

4-4 

5-3 
6.2 

7-2 

8.2 

9-3 

10.4 

II. 5 
12.6 

137 
14.8 

15-9 
17.0 

18.2 

19.3 
20.5 

21.7 
23.0 
24.2 

254 
26.6 

27.9 
29.1 

30.4 
31-7 
330 

34-3 
35-5 
36.8 
38.1 

39-4 
40.6 
41.9 

43- 1 

444 
45-7 
47.0 
48.2 


Apparent 

Declination 

at 

Tranait 


h    m    « 

15  39  43" 
15  44  24.86 

1549    8.04 

15  53  5263 

15  58  38.60 

16  32595 
16  8  14.65 
16  13  4.70 
16  17  56.07 
16  22  48.72 

16  27  42.63 
16  32  37.77 
163734.12 
164231.63 
1647  30.27 

16  52  30.01 

16  57  30.83 

17  2  32.67 

17  7  35-5« 
17  12  39-30 

17  17  44.00 
17  22  49.57 

17  27  55-97 

1733  315 
1738  11.09 

17  43  1973 
17  48  29.03 

17  53  38.95 

17  58  49.42J 

18  4   0.40 

18  91X.86 
18  14  23.74 
18  19  35.99 
18  2448.54 
18  30    1.34 

18  35  M-33 
184027.45 
18  45  40.65 

18  50  53-87 

18  56    7.05 

19  I  20.15 
19   633.10 

191145-85 
191658.35 

1922  10.53 
192722.34 
19  32  33-75 


Hor. 
Par. 


16  50  1 1. 9 

17  6  59.2 
17  23  26.2 
17  39  32.2 

17  55  16.3 

18  XO  37.9 
18  25  36.0 
1840   9.8 

18  54  18.5 

19  8    1.3 

-19  21  17.5 

1934  6.4 
194627.3 

19  58  19.4 

1 

20  942.0' 

i 
-20  20  34.5 

20  30  56. 3I 

20  40  46.8 
2050  5.4. 
2058  51.6 

21  7  4.8 
21  14  44.5 
21  21  50.2 
21  28  21.5 

21  34  17.9 
-2139390 

1 

21  44  24.4 

214833-8, 
21  52     6.7 

2155     2.9 

I 

21  57  22.1 

21  59    4.0 

22  o  8.4 
22   o  35.0 

22     023.7 

I 

2159  34-3. 

21  58    6.8 

\         I 
21  56    x.x 

21  53  I7-I 
21  49  54-9 

21  45  54-3 


Semi- 
diaro. 


21  41  15.6! 
21  35  58.9' 

2130    4-3| 
21  23  31.9! 

21  16  21.9' 
21    834.6 


9.6 

9-5 
9.41 

9-4 
9-3 

9-2 
9.1 

9.1I 
9-oj 
8.9 

8.9 
8.8 
8.8 

8.71 
8.7| 
8.6 
8.5 

8.5 
8.4 

8-3 

8.3' 
8.2 

8.2 

8.1 

8.1 
8.0 

8.0! 

7-9 
7.9; 

7.8. 

7.8, 
7.7, 

7-7 

7.6J 

7.6 

7-5 
7-5 
7.4; 

7-4' 

7-3 
7-3 
7-2 

7.2 
7-2 


S.T.of 
Sem. 
Pass. 
Mer. 


9.2 
9-2 
9.1 
9.0 
8.9 

8.9 
8.8 
8.7 
8.7 
8.6 

8.6 

8-5 
8.4 

8.4 


8 
0.64 

0.64 

0.63 

0.63 

0.63 

0.62 
0.62 
0.62 
0.61 
0.61 

0.61 
0.60 
0.60 
0.60 


Date. 


8.3   0.59 

8.31  0.59 
8.2!  0.59 
8.2   0.58 


8.1 
8.0 

8.0 
7.9 

7-9 

7.8 


0.58 
0.58 

0.57 
0.57 
0.57 
0.57 


7.8!  0.56 

7.8  0.56 
7  7.  0.56 
7-7|  0.55 


7.6  0.55 


7.6 


7-5 
7-5 
7-5 


0.55 

0.54 
0.54 
0.54 
7-4  0.53 
7-4  0.53 
7-3,  0.53 
7-3  0.53 
7-3  0.52 
7.2  0.52 
7.2  0.52 

7.1,  0.51 
7-i'  0.51 


71 


0.51 


7.0  0.51 

7.0  0.50 

I 
7.0|  0.50 

6.9.  0.50 


Mean 

Time 

of 

Transit 


Feb.  15 
16 

17 
18 

19 
20 
21 
22 

23 
24 

25 

26 

27 

28, 

29 

Mar.  I 

2 

3 
4 
5 

6 

7 

8 

9 
10 

II 
12 

13 
M 
15 

16 

17 
18 

19 
20 

21 

22 
23 
24 
25 

26 
27 
28 
29 
30 

31 

32 


Apparent 

R.  Ascension 

at 

Transit 


Apparent 

Declination 

at 

Transit 


h  m 
21  48.2 

21  49.4 

21  50.6 
21  51.7 
21  52.9 

21  54.1 

21  55-3 

21  56.5 

21  57-7 

21  58.9 

22  0.0 
22  X.2 
22  2.3 
22  3.4 
22  4.4 

22  5-5 

22  6.5 

22  7.6 

22  8.6 

22  9.6 

22  X0.6 
22  11.6 
22  12.5 
22  13.5 
22  14.4 

22  15.3 
22  16.2 
22  17.1 
22  18.0 
22  18. q' 

22  19.7 
22  20.5 
22  21.3 
22  22.1 
22  22.9 

22  23.7 
22  24.4 
22  25.0 
22  25.7 
22  26.4 

22  27.1 
22  27.8 
11  28.5 
22  29.2 
22  29.8 

22  30.5 
2231.1 


b  m  « 

19  32  33-75  - 

19  37  44-70 

194255-14 
1948    5.04 

195314-35 

19  58  23.03 

20  3  31.05 
20   838.37 

201344-97' 
20  18  50.81 ' 

20  23  55.85 
2029   0.10 

2034  3-52 
20  39  6.08 

2044   7-77 

2049   8.57 

20  54  8.46 
2059   7-45 

21  4  5-50 
21    9   2.62 

21  1358.80 
21  18  54.01 
21  2348.25 
21  2841.53 
21  33  3383 
21  3825.16 

21  43  15-53 
2148   4.94 

21  52  5338 

21  57  40.88 

22  2  27.44 
22  7  13.08 
22  II  57.81 
22  1641.64 
22  21  24.58 

22  26  6.67 
22  30  47.93 
22  35  28.38 
22  40  8.05 
22  44  46.96 

224925.14 
22  54    2.62 

22  58  39.43 

23  315.60 

23  751.17 
23  12  26.17 
23  17   0.64 


Hor. 
Par. 


21  834.6 
21  o  10.2 
2051  8.8 
2041  30.8 
20  31  16.6- 

20  20  26.6 
20    9     I.O| 

9  57  0.2I 
9  44  246; 
931  14-5 

9  17  30-5 
9  312-9 
84822.3 

8  32  59.2 
8  17    4.0 

8   037.4 

7  43  39-8 
726  11.7 

7  813.6 
6  49  46.2 

6  30  50.1 
611  26.0 

5  51  34-4 
5  31  16.0 
51031.4 

44921.4 
4  27  46.6 

4  5  47-<> 
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FOR  TRANSIT  AT  WASHINGTON. 
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Datt. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit 
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Hor. 
Par. 

« 

Semi- 
diani. 

w 

S.T.of 

Sein. 

Pass. 

Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascrnsion 

at 

Transit 
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Transit 
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Par. 
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diam. 
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Mer. 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 


Oct.  1 

2 

3 
4 
5 

6 

7 
8 

9 

xo 

XI 
X2 

13 

14 

15 

i6 

17 
x8 

19 
2o 

21 
22 

23 

24 

25 

26 

27 

28 

29 

30 
31 

Nov.  I 

2 

3 
4 

5 

6 

7 
8 

9 

xo 

iz 

12 

13 
14 

15 

i6 


Mean 

Time 

of 

TraosiL 


2 
2 
2 

2 
2 


m 

14-7 

15-4 

Z6.2 

16.9 

17.7 

18.5 

19-3 
20.1 

21.0 

21.9 

22.8 

23-7 
24.6 

255 
26.5 

27.5 
28.5 
29.5 
30.6 

31.7 

32.7 
33.8 

350 
36.2 

37-4 

38.6 

39.8 
41.0 

423 
43-6 

44-9 
46.2 

47-5 
48.8 

50.1 

51.4 
52.8 
54-2 
55-6 
57.0 

58.5 

59-9 

1-3 

2.7 

5.61 

7-1 


Apparent 

R.  Aftcension 

at 

Tranait 


h    m    a 
35833.18 

3  X4-OI 

7  55-78 

12  38.54 

X7  22.30 

22  7.08 
26  52.91 

31  39.83 
36  27.86 

41  17.01 

46  7.30 
50  58.74 

5551.35 
045.15 

540.13 

10  36.32 

1533.71 
20  32.32 

2532.16 
30  33-21 

35  35-49 
40  38.98 

45  43.68 
5049.59 
55  56.70 

6  X  4.99 
6  6  14.45 
6  II  25.05' 
6  x6  36.79 
6  21  49.62 

627  3.52 
6  32  18.45 

6  37  34-39 
6  42  51.30 

648   9.12 

6  53  27.81 
65847.32 

7  4  7-59 
7  928.57 
7  14  50.20 


Apparent 

Declination 

at 

Transit. 


-II  45  15.8 
12  13    9.1 

12  4045.6 

13  8    4.5 

1335    5-1 

-14  146.4 
1428  7.8 
1454  8.3 
15x947.2 

1545    3.7 

-x6   9570 

16  34  26.3 
x6  58  3a8 

17  22   9.8 

17  45  22.3 

-18   8   7.7 

18  30  25.2 

18  52  14.0 

191333-3 

19  34  22.5 

19  54  40.8 

20  14  27.3 

203341.5 

20  52  22.5 

21  1029.6 

-21  28  2.2 
21  44  59.5 

22  I  2Z.O 
22  17     5.8 

22  32  13.4 

224643.x 

23  034.3 
231346.4 
23  26  18.8 
23  38  10.9 

234922.3 

23  59  52.4 

24  9  40.6 

24  18  46.6 
24  27  10.0 


72012.43J-243450.3 
72535.19.  244147.2 
7  30  58.42'  24  48  0.4 
7  36  22.04    24  53  29.6 

7  41  46.00    24  58  14.5 

I 
7  47  10.23-25   2  14.9 

7  52  34-65-25    5  30.6 


Hor. 
Par. 


5-7 
5.8 
5-8 
5.8 
5.8 

5.8 
5-8 
5-9 
5.9 
5.9 

5.9 

5-9 
6.0 

6.0 

6.0 

6.0 
6.0 
6.0 
6.1 
6.1 

6.1 
6.1 
6.2 
6.2 

6.2 

6.2 
6.2 
6.3 

6.3 
6.3 

6.3 
6.4 

6.4 

6.4 

6.4 

6.5 
6.5 
6.5 
6.5 
6.6 

6.6 

6.6 
6.6 
6.7 
6.7 

6.7 

6.8 


Semi- 
diam. 


S.T.of 
Sem. 
Pass. 
Mer. 


• 
0.38 

0.38 

0.38 

0.38 

0-39 
0.39 


5.6 
5.6 
5.6 
5.6 
5.6 

5.6 

5-7,  0.39 
5-7i  0.39 


5-7 
5-7 

5.7 

5-7 

5.8 


0.39 
0.40 

0.40 
0.40 
0.40 


5.8;  0.40 


Date. 


Mean 
Time 

of 
Transit 


5-8 

0.41 

5.8 

0.41 

Dec. 

5.8|  0.41 

5.81  0.41 

5-9 

0.4X 

5.9 

0.42 

5.9 

0.42 

5.9 

0.42 

5.9 

0.42 

5.9 

0.42 

6.0 

0.43 

6.0:  0.43 

6.0|  0.43 

6.x   0.43 

6.i|  0.43 

6.1 

0.44 

6.1 

0.44 

6.Z 

0.44 

6.2 

0.44 

6.2 

0.45 

6.2 

0.45 

6.2 

0.45 

6.3  0.46 

6.3  0.46 

6.3 

0.46 

6.3 

0.46 

6.4|  0.47 

6.4j  0.47 

6-4j  0.47 

6.4,  0.47 

6.5  0.48 

6.5  0.48 

6.5. 

o..<8  1 

N0V.X6 

17 
18 

19 

20 

2X 
22 

23 

24 
25 

26 

27 
28 

29 
30 

I 

2 

3 
4 
5 

I 

12 

13 
14 
15 

x6 

17 
x8 

20 

21 
22 

23 
24 
25 

26 

27 

28 

I 

29| 

I 
31 

32 


h    m 
2     7.1 

2  8.6 
2  10. 1 
2  11.6 
2  13.0 

214.5 
215.9 
217.4 
2  18.8 
2  20.3 

2  21.7 
223.1 
224.5 
2  25.9' 
227.3 

2  28.7; 
2  30.0 

2  31.4! 
2  32.7; 

234-0 

2  35-3; 
2  36.6' 

2  37-9! 
2  39.2 

2  40.4' 

I 

241-5, 

242.6 

2  43.7, 
244.8 

2  45-9! 

2  470, 

248.1- 
249.1 
2  50.1 
2  51.] 

2  52.0 


Apparent 

R.  Ascension 

at 

Transit 


Apparent 

Declination 

at 

Transit 


h    m     8 

17  52  34.65 
175759.21 

18  323.82 
18  848.42 
18  14  12.94 

18  19  37.31 
1825    1.46 
183025.33 
18  35  48.86[ 
18  41  11.97 

18  46  34.60 

18  51  56.66 
1857  18.10 

19  238.87J 
19   758.89 

19  13  18.10 
19  18  36.44 

19  23  53.85 
19  29  xo.26 

19  34  25.62 

19  39  39-88 
194452.98 
1950   4.86 

19  55  15.47 

20  024.77 

20  532.72 
20  10  39.28 
201544.41' 
20  20  48.07' 
20  25  50.23! 

20  30  50.871- 
20  35  49.96, 
204047.48 
20454342J 
205037-77,   »9  47  52.3! 


-25    530.6 

25   8    1.5 

25   947.4 
25  10  48.2 

25  II    4.0 

-25  10  34.7 
25  920.3 
25   7  20.8 

25   436.4 
25    I    7.1 

245653.1 

24  51  54-6 
2446  1 1.7 

24  39  44.9 
24  32  34.4 

24  24  40.4 
2416    3.3 

24   643.5 

23  56  41.4 

23  45  57.6 


Hor. 
Par. 


Semi- 
diam. 


23  34  32.5 
23  22  26.6; 

23  940.4 
2256  14.5 

2242    9.4 

22  27  25.9 
22  12  4.4 
2156  5.7 
21  3930.6 
21  22  X9.7 

21  433.7 
2046  13.2 
20  27  19.0 
20    7  51.8 


252.9 
253.8 
2  54-6 
255.4 
2  56.2 
2  570 
257.8 
258.5 
259.1 

2  59.  K 

3  04 


20  55  30.50 

21  021.61 
21     511.08, 
21     958.92I 

21  X4  45»i4' 

I 

21  19  29.72 
21  24  12.68 
21  28  54.00^ 

21  33  33.69 
21  38  11.78 

21  42  48.26 
21  4723.14 


19  27  21.3 
19   6195 

1844477 
18  22  46.7' 

18   o  17.2 

1737  19.9 
171355.7 
1650    5.2| 

162549.4 

x6    I    8.9j 

1536  4.6; 
15  10  37.2 


6.8 
6.8 
6.8 
6.9 
6.9 

6.9 
6.9 

7.0 
7.0 

7.0 

71 
7.1 
7.1 
7.2 
7.2 

7.2 

7.3 
7.3 
7.3 
7.4 

7.4 
74 
7.5 
7.5 
7.6 

7.6 
7.6 

7.7 

7-7 
7.8 

7.8 
7.9 
7-9 
8.0 
8.0 

8.1 
8.1 
8.2 
8.2 
8.3 

8.3 
8.4 
8.4 

8.5 
8.5 

8.6 
8.6 


6.5 
6.6 
6.6 
6.6 
6.6 


S.T.of 

Sem. 

Pass. 

Mer. 


s 
0.48 

0.48 

0.48 

0.49 
0.49 


6.7  0.49 
6.7  0.49 

6.7  0.49 

6.8  0.50 
6.8  0.50 

6.8  0.50 

6.8  0.50 

6.9  0.50 
6.9  0.51 
6.9  0.51 

7.0  0.51 

7.0  0.51 

7.0  0.51 

7.1  0.52 

7.1  0.52 

7.2  0.52 
7.2  0.52 

7.2  0.52 

7.3  0.53 
7-3  0.53 

7-4  0.53 

7.4  0.53 

7-4I  0.53 
7.5,  0.54 
7-5  0.54 

7.6  0.54 
7.6  0.54 

7.7|  0.54  ! 
7-7  0.55 
7-8  0.55  I 

7-«,  0.55 

7.8  0.55 

7.9  0.55 
7.9  0.56 
8.o|  0.56 

8.0  0.56 


8.1 
8.1 


0.56 
0,57 


8.2  0.57 

8.2  0.57 

8.  y  0.57 

8.3  0.58 


MARS,  1896. 


401 


FOR  TRANSIT  AT  WASHINGTON. 


Data. 


July 


Mean 

Time 

of 
Transit 


I 
2 

3 
4 
5 

6 

7 
8 

9 

lO 

zi 

12 

13 

14 

15 

x6 

17 
i8 

19 

20 

2Z 
22 

23 
24 
25 

26 
27 
28 
29 

30 

31 


b   m 
19  12.0 

19  X0.7 

19  9-4 
19  8.2 
19   6.9 


5-7 
4-4 

3.x 

1.9 

0.6 


Apparent 

R.  Ascension 

at 

Transit 


Aug. 


I 

2 

3 

4 

5 
6 


19 
19 
19 
19 
19 

18  59-3 
18  58.0 

18  56.7 

18  55.4 

18  54.1 

18  52.8 
18  51.5 
18  50.2 
z8  48.9 
18  47.6 

Z846.3 
x8  45.0 
18  43.7 
18  42.4 
18  41. 1 

18  39-7 
x8  38.4 
18  37.1 
18  35-7 
18  34-4 

18  33.0 
18  31.7 
18  30.3 
18  28.9 
18  27.6 

18  26.2 
18  24.8 
18  23.4 


8 

18  22.0 

9 

18  20.6 

10 

18  19.2 

II 

18  17.7 

12 

x8  16.3 

13 

x8  X4.9 

14 

18  13.4 

15 

z8  11.9 

16 

18  10.5 

b    m    • 
I  56   6«72 

1  58  47.44 

2  I  28.05 

2    4    8.55 
2    648.96 

2    929.25 
2  12    9.41 

2  14  49.44 

2  17  29.34 
2  20    9.08 


Apparent 

Declination 

at 

Transit 


+10  5  6.8 
10  x9  56.8 

10  34  39-7 
xo  49  15.3 

11  343.6 

+11  z8  4.6 
IX  32  17.9 
II  46  23.5 

Z2     0  2X.2 

12  14  II.O 


2  22  48.68  +12  27  52.8 


Hor. 
Par. 


22528.12 
228  7.40 
2  30  46-52 

2  33  25.46 

2  36  4.22 
2  38  42.80 
2  41  21.20 

2  43  59.39 
2  46  37-41 

2  49  15.22 
2  51  52.84 

2  54  30.22 
257    7.39 

2  59  44-32 

3  2  2X.02 

3  4  57-47 

3  73365 
310   9.55 

31245.17 

3  15  20.47 
3  17  55.46 
3  20  30. XI 
323  4.40 
32538.31I  17  13  21. 1 
328  IX. 83  fi7  23  20.1 


12  41  26.5 

12  54  52.x 

13  8   9.1 
13  21  17.9 

+13  34  18.3 
1347  10.2 

13  59  53.5 

14  12  28.2 

14  24  54.1 

+14  37  "5 

14  49  19-9 

15  I  19.5 
15  13  10.2 

152451.8 

+153624.5 
15  47  48.0 

15  59   2.4 
16x0   7.5 

16  21    3.3 

+-16  31  49.7 

16  42  26.7 

165254-3 

17  312.5 


3  30  44-93 
3  33  17-60 
3  35  49.83 
3  38  21.60 


1733  9.6 
17  42  49.4 
17  52  19.6 
z8    I  40. 1 


34052.87+18  1051.X 
3  43  23.65    18  19  52.6 


3  45  5392 
34823.66 
3  50  52.85 


18  28  44.6 
x8  37  26.9 
x8  45  59.8 


3  53  2i.49'  +  i8  54  23.3 
3  55  49-54!^»9    237.4 


Semi- 
diam. 


6.6 
6.6 
6.6 

6.7 
6.7 

6.7 
6.8 

6.8 

6.8 

6.8 

6.8 
6.9 
6.9 
6.9' 

'■°; 

7.0 

7.1' 
.7.1! 

7.2, 

7.2I 
7.2- 

7-3 
7-3' 
7.3 

7-4 
7-4. 
7-4 
7-4 
7.5 

7.5 
7.6 
7.6 
7-7 
7.7 

7-7' 
7.8 

7.8 

7.8 

7.8 

7.9I 

7.9' 

7-9 

7-9 
8.0 

8.0 
8.0 


S.T.of 
SeiD. 
Pass. 
Mer. 


3.7 

3.7 
3.8 

3.8 
3.8 

3-8 
3.8 
3.9 
3-9 
3-9 

3.9 

3-9 

3-9 
4.0 

4.0 
4.0 

40 
4.0 

4.0 

4.0 


s 
0.25 

0.25 

0.25 

0.26 

0.26 


0.26 
0.26 
0.26 
0.26 
0.26 

0.26 
0.27 
0.27 
0.27 

0.28 

0.28 
0.28 
0.28 
0.28 
0.29 

4.1  0.29 

4.x  0.29 

4.1  0.29 

4.1  0.29 

4.1  0.29 

4.1  0.29 
0.29 
0.29 
0.29 
0.29 

0.30 
0.30 


Date. 


42 
4.2 
4.2 
4-2 

4.2 
4-3 


4.3   0.30 


4-3 

4-3 

4.4 
4-4 
4-4 
4-4 
4.4 

4-5 
4-5'  0-3I 


0.30 
0.3X 

0.31 
0.31 
0.31 
0.31 
0.31 

0.31 


4-5 

4-5 


0,32 
0.32 


4-6'  0.32 

4.6'  0.32 
4.6  0.33 


Mean 

Time 

of 
Transit 


Aug.  16 

17 
18 

19 
20 

21 
22 

23 

24 
25 

26 

27 
28 

29 

30 

31 

Sept.  1 
2 

3 

4 

5 
6 

7 
8 

9 

10 
II. 

X2| 

13' 
14 

15 

z6 

17 

x8i 

19 


h    m 
18  10.5 

x8  9.0 
18  7.5 
x8   6.0 


x8 

18 
18 


4.5 
3.0 
1-5 


Apparent 

R.  Ascension 

at 

Transit 


Oct 


20 
21 
22 

23 
24 

25 

26 

27 
28 
29 

30 
I 


17  59-9 
17  58.4 

17  56.8 

17  55.2 
17  53-6 
1752.0 
17  50.4 
17  48.7 

17  47.1 

17  45-41 

1743.7 
174^.0 

1740.3 

17  38.5 
17  36.8 

17  35-0 
1733.2 

1731.4 

17  29.6 

17  27.7 

17  25.8 

17  239 
17  22.0 

17  20.x 
17  18. 1 
17  16.1 
17  14.1 

17  X2.I 
17  lO.O 

17 
17 
17 
17 


7-9; 
5.7 

3-6 

X.4I 


16  59. 2I 
16  57.0' 

1654-7' 
1652.4 

x6  50. 1 1 

1647.7- 
1645-3! 


h    m     s 

5549.54 
58  17.00 

043.86 


Apparent 

Declination 

at 

Transit 


+  19  237.4 
19  1042. 1 
19  x8  37.5 


Hor. 
Par. 


Semi- 
diatii. 


3  10.10     19  26  23.7 
535.70     1934    0.6 

8  0.63 +19  41  28.3 
10  24.88  19  48  47.0 
1248.42  195556.6 
15  11.24  20  2  57.2 
17  33.31    20   9  48.8 

Z9  54.62'+20  16  31.5 
22  15.13  2023  5.3 
2434.81    202930.4 


26  53.63 
2911.57 

31  28.58 
33  44.63 
35  59.71 
38  13.78 
40  26.79 

42  38.72 

44  49-53 
46  59.20 


20  35  46.8 
20  41  54.6 

+20  47  53.8 
20  53  44.6 

20  59  27.0 

21  5    1.3 

21  10  27.4 

+21  1545-5 

2Z  20  55.8 
21  25  58.5 


49    7.69     2X  3053.61 

51  14.97    21  35  41.31 

53  21.03+21  40  21. 8 
5525.81    2x4455.x 
5729.30    21  49  21. 5I 
5931.471  215341.11 
I  32.29J  21  5754.1 

3  31.71I+22  2  0.6 
5  29.73  22  6  i.o 
726.301  22  9  55-3 
92X.39I   22x343.8 

IX  14.951   22  17  26.51 

[ 

13    6.96'-t-22  2I     3.6 

1457.39  222435.3 

1646.19    2228    1.9 

18  33.32   22  31  23.5 
20  18.72   22  34  40.4 

22  2.36+223752.6 

23  44.i8|   2241    0.5 
2524.14    2244    4.1 

27  2.19;   2247    3.7 

28  38.25.    22  49  59.6 

I 

30  12.30+22  52  52.0! 

31  44.28+225541.0 


8.0 
8.Z 
8.X 
8.1 
8.2 

8.2 

8.3 

8.3 

8.4 

8.4 

8.5 
8.5 
8.6 
8.6 
8.7 

8.7 
8.8 
8.8 
8.9 
8.9 

9.0 
9.0 

9.1 

9.1 
9.2 

9.2 
9-3 

9.3 
9.4 

9.5 

9-5 

9.6I 

9-7 

9.8 

9.8 
9.9 

lO.O 
XO.I 

10.2 
10.2 

10.3 
X0.3 

I 
10.4 

10.5 
10.6 

I 

10.6! 

10.7 


46 

4-6 
4.6 
4.6 
4-7 

4.7 

4-7 

4-7 
4.8 

4.8 


S.T.of 
Sen). 
Pass. 
Mer. 


s 

0.33 
0.33 

0.33 
0.33 

0.33 

0.34 

0.34 
034 
0.34 
0.35 


4.8   0.35 


4.9 
49 


0.35 
0.35 


4.9  0.35 

$.o\  0.36 

I 
5.0|  0.36 

5.O1  0.36 
5.o|  0.36 
5.1.  0.36 


51 
5.1 


0.37 

0.37 
5.2  0.37 
5.2  0.37 

I 

5-2  0.37 

5.3  0.38 

5-3  0.38 


5-3 
5.4 


0.38 
0.38 


54;  0.39 
5-4J  0.39 

5.5  0.39 

5.5  0.40 

5.6  0.40 
5.6  0.40 

5-7|  0.41 


5.7 
5-7 


0.4  X 
0.4  X  > 


5.8,  0.4X 
5.8j  0.42 
5.9  0.42 

5-9|  042 
6.0  0.43 

6.0'  0.43 

6.0'  0.43 


6. 1 1  0.44 

6.x   0.44 
6.2   0.44 


26 


402 


MARS,  1896. 


FOR  TRANSIT  AT  WASHINGTON. 


Data. 


Mean 
Time 

of 
Transit 


Oct.  I 

2 

3 

4 
5 

6 

7 
8 

9 

zo 

IZ 
Z2 

13 
M 
15 

z6 

17 

z8' 

19 

20 

2Z 
22 

23 
24 
25 

26 

27 
28 
29 

30 
31 

Nov.  I 

2 

3 

4 

5 

6 

7 
8 

9 

10 

zz 

Z2 


13 

X4 

i 

15 

z6 


b   m 

1645.3 
1642.9 

z6  40.4 

z6  37.9 

z6  35.3 

z6  32.7 
1630.Z 
16  27.4 
Z624.7 
Z62Z.8 

z6  Z9.2 
16  Z6.3 
z6  Z3.4 
16  Z0.5 
z6   7.6 

z6  4.5 
z6    Z.5 

15  58.3 
15  55.2 
1551-9 

1548.7 

15  45-4 
Z5  42.0 

Z5  38.6 
15  35-1 

15  31-5 
Z5  27.9 

Z5  24.2 

Z5  20.5 

15  16.7 

15  ".9 
15   9-0 

15  5-1 
Z5    z.o 

14  56.9 

14  52.7 

14  48.5 
M  44  2 

M  39-9 
14  35-5 

14  3X-0 
14  26.5 
14  21.8 
14  17.2 
M  ".4 

14  7.6 
14    2.8 


Apparent 

R.  Atcenaion 

at 

Ttanah. 


h   m    • 
31  44-28 

33  M-X3 
3441.80 

36  7-25 

37  30.41 

38  51-24 
40   9.69 

4Z  25.70 

42  39.22 

43  50.20 

4458. 
46   4.34 


58+23 


47 
48 
49 

50 


7-42 
7.78 

5-35 

0.08 

5051-92 
5z  40.82 

52  26.73 

53  9-59 

53  49-32 

54  25.88 

54  59.2Z 

55  29.24 

55  55-94 

56  Z9.23 
56  3905 

56  55-32 

57  7-98 
57  17-00 

57  22.33 

57  23.93 
57  2Z.74 

57  15-75 
57   5.92 


Apparent 

Declination 

at 

Tranait 


+22554Z.0 

22  58  27.0 

23  Z  ZO.O 

23    350.4 
23    628.4 

+23  9  4.3 
23  zz  38.3 
23  Z4  Z0.6 
23  z6  41.5 
23  Z9ZZ.Z 

2Z  39.8 
2324  7.6 
23  26  34.6 
2329  Z.3 
23  31  27.9 

+23  33  54.5 
23  3621.3 

23  38  48.3 

23  41  15-9 

23  43  44-1 

+2346X3.Z 

23  48  43-0 
235XZ4.Z 

23  53  46.4 

23  56  Z9.9 

1-23  58  54-8 

24  z  3Z.2 

24   4   9.3 
24   648.9 

24   930.1 


Hor. 
Par. 


+24 
24 
24 
24 
24 

5652.23+24 
5634.67  24 
56  Z3.23    24 

55  47-91  24 
5518.73    24 

5445.70+24 
54  8.82  24 
5328.XI  24 
5243.61  24 
5155-381  24 


Z2  12.9 

M  57-4! 

17  43.5 
203Z.Z 

23  20.2 

26  10.7 

29  2-3 
3154-8 
3448.1 
3742.1 

40  36.3 
43  30.6 
46  24.8 
49  18.4 
52  zz.o 


51    3.44+2455   2.3 
50   7.821+24  57  51.9 


Z0.7 
Z0.8 
Z0.9 

ZI.O 

zz.o 

IZ.I 
IZ.2 
ZZ.3 
ZZ.4 
ZZ.5 

ZZ.6 
ZZ.6 
ZZ.7 
ZZ.8 
ZZ.9 

Z2.0 
Z2.Z 
12.2 
Z2.3 
Z2.4 

12.5 
12.6 

12.7 

12.8 

Z2.9 

Z3.0 
Z3.Z 
13.2 
Z3.3 

13.4 

13.5 
13.6 

13.7 
13.8 

13.9 

14.0 
14.  z 

Z4.2 

M-3 
M-4| 

14.5 

M-5 
14.6 

M-7 
14.8 

14.9 
15.0 


S.T.of 
Semi-!  Sem. 
diam.i  Pass. 

Mer. 


6.2 
6.2 

6.2 

6.3 
6.3 

6.4 

6.4 

6.5 

6.5 
6.6 

6.6 
6.7 
6.7 
6.8 
6.8 

6.9 
6.9 

7.0 
7.0 

7.1 

7.» 
7.2 

7.2; 

7-3 
7.3 

'"! 

7.5, 
7.6, 

7.6 

7.7, 
7-7 
7-8 
7.8 
7-9 

7.9 
8.0 
8.0 
8.Z 

8.1 


8.2 
8.2 
8.3' 
8.4 

8.4 

8.5 
8.6 


8 

0.44 
0.44 

0,45 

0.45 

0.45 
0.46 
0.46 
0.46 

0.47 
0.47 

0.47 
0.48 
0.48 

a48 
0.49 

0.49 
0.50 

0.50 

0.50 

0.5Z 

0.51 
0.5Z 
0.52 
0.52 
0.53 

0.53 
0.54 
0.54 
0.55 
0.55 

0.56 
0.56 
0.57 
0.57 
0.58 

0.58 
0.59 
0.59 
0.60 
0.60 

0.60 
0.61 
0.61 
0.62 
0.62 

0.63 
0.63 


Date. 


Mean 

Time 

of 

Transit. 


N0V.Z6 

17 
z8 

19 
20 

2Z 
22 

23 

24 
25 
26 
27 
28 
29 
30 

Dec.  I 

2 

3 

4 
5 

6 

7 
8 

9 
zo 

zz 

Z2 

13 
14 

X5l 

z6| 

'7| 
x8, 

19, 
20 

2Z 
22 
23 
24 
25, 

26, 

27 
28: 

29! 

30' 

I 

31 

32I 


b    m 
Z4    2.8 

13  57-8 
Z3  52.9 

13  47-8 
Z342.8 

Z3  37.6 

13  32.4 
13  27.2 

Z321.9 

Z3  z6.6 

Z3  ZZ.2 

13  5.6 
Z3   0.2 

"  54-7 

Z2  49.2 

Z2  43.6 
Z2  38.0 
Z2  32.4 
Z2  26.8 
Z2  2Z.Z 

12  Z5.5 

Z2  9.8 
Z2    4.2 

ZZ58.5 

zi  52.8 

"  47.3 
ZZ  4Z.6 

zz  36.0 
ZI  30.4 
IZ  24.8 

zz  Z9.2 

"  13  7 
zz    8.2 

ZI     2.8 

zo  57.4 

zo  52.0 
10  46.7 
10  41.4 
xo  36.2 
10  31.0 

10  25.8 
10  20.7 
zo  Z5.7 
zo  Z0.8 
zo   5.9 

10   z.o 

956.2 


Apparent 

R.  Ascension 

at 

Transit 


Apparent 

Declination 

at 

Tranait 


Hor. 
Par. 


50  7.82+24575Z.9 
49-8.61'  25  039.5 
48  589  25  324.5 
4659.72  25  6  6.5 
4550.20    25    845.0 

44  3739+25  zz  Z9.7 
4321.39  251350.3 
42  2.35  25  16  16.1 
40  40.37  25  18  36.6 
39i5-59|   252051.5 

3748.13+2523  0.5 
3618.19    2525    3.3 


3445-93'   252659.3 


33  "-53 
31  35.12 

29  56.94 
28  17.25 

26  36.24 

2454.12 

2311.15 


2127.55+253745.2 


194357 
17  59.45 
16  15.43 
1431-75 
12  48.62 
11  6.27 
924.90 

7  44-74 
6   5.96 


25  28  48.2 
253029.5 

+25  32  3.0 
25  33  28.4 
25  34  45-5 
25  35  540 
25  36  54.0I 


25  38  27.7 
2539  1.5 
25  39  26.9 
25  39  44.0 
+25  39  52.8 
253953.1 


25  39  45-5' 
253930.3 
2539  7-9, 
4  28.78+25  38  38.8, 
253-38    2538    3.2 


I  19-97 
59  48.69 
58  19.71 

5653.14 
5529.14 
54  783 
52  49- 36 
51  33-81 

5021.31 
49  11.96 

48    584 


25  37  21.7 
25  36  34-8 
25  35  42.9; 

+25  34  46-4 
25  33  45-8 
253241-7 
25  31  34-5 
25  30  24.8 


15.0 

15.1 

15-1 
15.2 

15-2 

15.3 
15-4 
15.4 
15.5 
15-5 

Z5.6 
15.6 
15.6 
15-6 
15-7 

157 
15-7 
15-7 
15-7 
15.8 

15.8 
15.8 
15.8 

15-7 
15.7 

15-7 
15-6 
15.6 
15.6 

15-5 

15.4 

15-4 
15.3 
15.2 
15.Z 

15.0 
14.9 
14.8 

M-7i 
i4-6i 


Semi- 
diam. 


47 
46 

45 


3.04 
3.62 

7.66 


+2529  13.2  14.5 

25  28   0.2  14.4 

252646.3  14.3 

2525  32.0  14.2 

252417.9  14.1 

+2523    4.3  T4.0 


44  Z5. 18+25  21  51.8  13.9 


8.6 
8.6 
8.6 

8-7 
8-7 

8.7 
8.8 
8.8 
8.8 
8.9 

8.9 
8.9 
8.9 
8.9 
8.9 

9.0 
9.0 
9.0 
9.0 
9.0 

9.0 

9.0 
9.0 
8.9 
8.9 

8.9 
8.9 
8.9 
8.8 
8.8 

8.8 
8.8 
8.7 
8.7 
8.6 

8.6 
8.5 
8.5 
8.4 
8.4 

8.3 
8.2 
8.2 


S.T.of 
Seo. 


Mer. 


s 
0.63 

0.63 

0.64 

0.64 

0.64 

0.64 
0.65 
0.65 
0.65 
0.66 

0.66 
0.66 
0.66 
0.66 
0.66 

0.66 
0.67 
0.67 
0.67 
0.67 

0.67 
0.67 
0.67 
0.66 
0.66 

0.66 
0.66 
0.66 
0.65 
0.65 

0.65 
0.64 
0.64 
a63 
0.63 

0.63 
0.62 
0.62 
0.62 
0.6  X 

0.6  z 
0.61 
0.60 
8.i|  a6o 
8.0'  0.59 

7-9  0.59 
7.9  0.58 


JUriTER,  1896. 
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FOR  TRANSIT  AT  WASHINGTON. 


I 


Data. 


Mean 

Time 

of 

TtaoaiL 


Jan.  o 
I 

2 

3 

4 

5 

6 

7 
8 

9. 
lo 

XX 

12 

I 

'3, 

Mi 

i6> 

»7| 
x8 

19 

20 
21 
22 

23 
24 

25 

26 

27 

28 

30 
Feb.  1 

2 

3 

4 
5 

<^. 
7i 

81 


TO' 
XX' 


12 

13 

14 
15 


h   m 

X  3  56.6 

13523 
13  47  9 
1343.5 
13  39-1 

13  34-7 
13  303 

13259 
J3  2X.4 

13  X7.0 

13  12.6 
13  8.1 
13    3-7 

X2  59.2 
X2  54.8 

12  50.3 
1245.8 
X24X.4 
12  36.9 
12  32.4 

X2  27.9 
1223.5 
12  19.0 

12  14-5 
X2  XO.O 

12    5-5 

12     X.O 

IX  56.6 
XX  52.x 

XI  47.6 

11431 
1138.7 

11  34-2 
IX  29.7 
XI  25.3 

XX  20.8 
XI  16.4 
II  IX.9 

11  7-5 
II   3.x 

10  58.6 
1054.2 
1049.8 

I045.4J 

I04I.0 

I 

10  36.6 
10  32.2 


Appwrent     I    Apparent    ^ 
R.  A»crii!iion    Declination    Hor. 


at 
Transit 


at 
Transit 


Par. 


b    m    s 
8  38  25. 38  + 
8  37  58.86; 
83731.82 

837  4-31 
83636.31 

836   7.86 

8  35  38.96 
835   9.62 

8  34  3989 
834   9-79 

8  33  39-33 
833  8.53 
8  32  3742 
8  32   6.02 

8  31  34-35 

831  2.45 
8  30  30.32 
8  29  57.99 
8  29  25.49 
8  28  52.87 

82820.13 
8  27  47.29 
8  27  14.38 
82641.44 
826   8.49 

8  25  35.53 
825  2.59 
8  24  29.72 
8  23  56.93 
8  23  24.24 


9  7  7-3 
9  857.0 
9  X048.2 

9  12  40.8 

9  14  34-7 

9  x6  29.9 
9  1826.3 
9  20  23.8 
922  22.3 

9  24  21. 7 

9  26  22.0 
9  28  23.0 

9  30  24-5| 
9  32  26.5 

9  34  28.9I 

93631-7 
9  38  34-7 
9  40  37-7| 
9 42  409 
9  44  43-9 

9  46  46.7 
9  48  49-2 
9  50  51-4I 
9  52  53-2 

9  54  54-4 

9  56  54-9 

9  58  54-7! 
20   053.8' 

20    2  52.0 

20   4  49.  X 


Semi' 
diam. 


2.0    2 

2.0    2 

I 
2.0    2 


2.0 
2.0 


2.0    2 


2.0 
2.0 
2.0 
2.0 


2.0 

2.0 

2.0 
2.0    2 
2.0    2 


2.1 
2.1 


2.II   2 


2.1 
2.1 

2.1 
2.1 
2.1 
2.x 
2.1 

2.T 
2.1 
2.1 
2.1 
2.1 


8  22  51. 68. -1-20   645.3: 

8  22  19.27 

8  21  47.02 

821  14.97 
82043.13 

820x1.53 

8  19  40.20 
8  19  9.16 
8  18  38.44 
8  18  8.04 


20  840.4 
20  xo  34.4 

20  12  27.x 

20 14  X8.4 

4-20x6  8.3= 
20  17  56.8 
20  X9  43,9 
2021  29.4 
2023  X3.4 


2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


2.x 
2.1 
2.1 
2.0,  2 
2.0I   2 


2.0'  2 
2.0,   2 

2.0!   2 


8  17  38.oo,->-2o  24  55.6 
8  17  8.33  202635.9' 
8  x6  39.06    20  28  14.4 

8  16  10. 22;    20  2951.2- 

8  15  41.81    20  31  26.0 


2.0.  2 

2.0  2 

2.0 

2.0'  2 

2.0'  2 

2.o|  2 

2.0!  2 


8  15  13.86  +20  32  58.8:    2.0  2 
8  14  46.41  +20  34  29.5     2.0  2 


S.T.of 
Sem. 
Pass. 
Mer. 


-5 
•5 

.6 

.6! 

•7 
•7 

•7 

•7 
.8 

.8 

t 

.8' 
.8' 
.8' 
.8 

•"I 

.9 

•9, 

•9 

I 

•9 

•9| 

i 
■9' 

•9, 
•9 
•9 

.9 

•9 

.8 

.8' 
.81 

.81 

.8' 

I 

•7 
•7 
•7. 

•7' 

•7 
.6, 

.6 

.6 

I 
.6' 

•5 


.62 
.62 

•63 
•63 
•63 
.63 
•63 

■63 
.63 

.63 

.63 

63 
.63 
.64 
.64 

.64 
.64 
.64 
,65 
.65 

.65 

65 
.65 

•65 
.65 

.65 
.65 
.65 

•65 
.65 

.65 
.65 
.65 
.65 
.65 

.65 
.64 
.64 
.64 

.64 

.64 
.64 
.63 
.63 

.63 
.62 


Date. 


Feb.  15 
16 

17 
18 

19 

20 

21 

22 

23 
24 

25 

26 

27 
28 

29 

Mar.  X 

2 

3 
4 
5 

6 

7 

8 

9 
xo 

I 

X2 

13 
14 

16 
17 

x8i 

X9j 

20< 


Mean 

Time 

of 

Ttuiait 


Apparent 

R.  Ascension 

at 

Transit 


21' 

22< 


23 
24 

25; 

26 

27' 
28 

29 
30 

31 


62  I  Apr.   1 


h    m 
10  32.2 

xo  27.8 

X023.4 

xo  19. 1 

xo  14.7 

10  X0.4 
10  6.1 
10    X.7 

9  57-4 
9531 

948.8 

9  44-5 

9403 
936.0 

931.8 
927.5 

923-3 
9x9.1 

9x4.9 

910.7 

9  6.5 
9  2.4 
858.2 
854.1 
8  50.0 

845.8 

841.7 

8377 
833.6 
829.5 

825.5 
821.5 
8x7.4 
813.4 

8   9-4 

8  5-5 
8    X.5 

7  57-5 
7  53-6 
749.7 

7  45-8 

7  41-9 
738.0 

7  34-1 
730.2 

7  26.4! 

7  22. 6[ 


h    m    s 
8  14  46.41 

8  14  19-47 
8  1353-06 
8  1327.19 
8 13    X.86 

8  12  37.12 
8  12  12.97 
8x149.43 
8  II  26.50 
811    4.20 

8  10  42.53 
8  1021.52 
8  10    X.17 

8  941-52 
8   922.57 

8  9   4.30 

8  846.74 

8  829.92 

8  8  13.82 

8   758.45 

8   743.81 


Appc 
[>eciii 


'arent 

DecFinaUon    Hor.  !Senii- 

at  Par.  diam. 

Transit 


+20  34  29.5 

203558-3 
20  37  24.9 

203849.3 

2040  XX.5 

+2041  31.7 
204249.5 

2044  4.9 

2045  18.0 
20  46  29.0 

+20  47  37.6 
20  48  43.7 

204947-3 
20  50  48.8 

20  51  47.9 

+20  52  44.5 
20  53  38.6 
20  54  30.4 

20  55  19-7 
2056   6.6 

+205651.0 


8   729.93I   205733.0 
8   7  x6.8il   2058  12.5 


8   7   4.46 
8   652.89 


20  58  49-5 
20  59  23.9 


8  642.10+205955.9 

8  632.X0'   21  025.4 

8  622.88,   21  052.5 

8  6  14. 461   21  I  17.X 

8  6   6.84^  21  I  39.0 

I 

8  6   0.02+21  158.5 

8  5  5400    21  2  15.5 

8  548.79    21  230.2 

8  5  44-39,   21  242.2 

8  540.791   21  251.8 

8  5  38.oo'+2i  2  58.9 

8  536.OU   21  3    3.5 


8  534-83 
8  5  34-44 
8    534.85 


21 
21 
21 


3  5-6 
3  5.4 
3   2.7 


8  536.07+21    257.7 

8  538.07 

8  540.87 

8  5  44-45 

8  548.82 

8  553.97+21    156.5 

8  5  59-89:+2i    I  37.1 


21  250.31 

21  2  40.4I 

21  2  28.21 

21  2  13.5! 


m 
2,0, 

2.0' 

I 
2.0 

I 
2.0 

2.0 


2.0 
2.0 
2.0 
2.0 
2.0 

2.0 


2.0  2X.O 


2.0 


2.0  20.9 


2.0 


2.0  20.9 


2.0 
.9 
.9 
.9 

.9 

-9 
-9 
.9 
.9 

.9 
.9 
9 
.9 
-9 

•9 

•9 

9 
.8 

.8 

.8 
.8 
.8 
.8 
.8 

.8 


21-5 

21-5 
21.4 

21.4 
21.4 

21.3 
21.3 
21.2 
21.2 

21. X 
21. 1 


21.0 


S.T.of 
Sem. 
Pass. 
Mer. 


20.9 


20.8 
20.8 


20.8 
20.7 

20.7 
20.6 
20.6 
20.5 
20.5 

20.4 
20.3 
20.3 
20.2 
20.1 

20.1 
20.0 

19-9 

19-9 

19.8 

I 
19.8 

19.7 
19.6 

19.6 
19-5 


195 
.8'  19.4 

8  19.4 


.8 
.8 


19-3 
19.3 
.8'  19.2 
.8  19. 1 


62 
62 
62 
6x 
61 

6x 
6x 
61 
60 
60 

60 
60 
59 
59 
59 

59 

58 
58 
58 
57 

57 
56 
56 
55 
55 

55 

54 
54 
54 
53 

53 
52 
52 
51 

51 

50 
50 
49 
49 
48 

48 
47 
47 
46 
46 

45 

45 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 
Time 

of 
Transit 

Apparent 

R.  Ascension 

at 

Ttanslt 

Apparent 

Declination 

at 

Ttansit 

Hon 
Par. 

S 
Semi-  1 
diam.  1 

1 

;.T.of 

5em. 
Pass. 

Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

DecUnation 

at 

Tranait 

! 

Hor.  Semi- 
Par,   diam. 

S.T.of 
Sem. 
Pass 
Mer. 

h    m 

b    m    a 

•     *     • 

• 

ft 

• 

h    m 

b    m    s 

•       '      w 

I*                w 

s 

Apr.  X 

7  22.6 

8    559.89 

+21     I  37.1 

1.8 

19.1 

1.45 

N0V.16 

18  52.0 

1040    8.45 

+9  27  25.4 

1.6  17.1 

1.23 

2 

7  18.8 

8    6   6.58 

21     I  15.4 

1.8 

19.0 

1.45 

17!  18  48.4 

104033.51 

9  25  10.9 

1.6   17. 1 

1.23 

3 

714-9 

8   6  14.05 

21     051.3 

1.8 

18.9 

1-44 

18^ 

18  44.9 

10  40  58.01 

9  22  59.7 

1.6   17.2 

x.24 

4 

7  ii.i 

8   622.28 

21     0  24.8 

1.8 

18.9 

1-44 

19 

18  41.4 

10  41  21.95 

9  20  51.9 

1.6   17.2 

1.24 

5 

7    7-4 

8   631.27 

20  59  56.0 

1.8 

18.8 

1.44 

20 

18  37.8 

104145.32 

9  18  47.5 

1.6   17.3 

1.25 

6 

7    3-6 

8   641.03 

+20  59  25.0 

1.8 

18.8 

1-43 

21 

18  34-3 

1042    8.12 

+9  16  46.4 

1.6  17.3 

1.25 

7 

659.9 

8   651.54 

20  58  51.7 

1.8 

18.7 

1.43 

22 

18  30.7 

10  42  30.34 

9  14  48.7 

1.6  17.4 

1.25 

8 

656.1 

8   7   2.82 

205816.x 

1.8 

18.7 

1.42 

23 

18  27.2 

104251.97 

9  12  54.6 

1.6  17.4 

1.25 

9 

652.4 

8   714.84 

20  57  38.0 

1.8 

18.6 

1.42 

24 

18  23.6 

1043  13.01 

911    4.1 

1.7   17.5 

1.26 

lO 

648.7 

8   727.60 

20  56  57-7 

1.8 

18.6 

1.41 

25 

18  20.0 

10  43  33.45 

9  917.3 

1.7   17.5 

1.26 

II 

644-9 

8   741.08 

+205615.1 

x.8 

18.5 

1.41 

26 

18  16.4 

10  43  53.29 

+9   734.2 

1.7   17.6 

1.26 

12 

6  41. 2 

8   755.31 

205530.1 

1.8 

18.4 

1.40 

27 

18  12.8 

10  44  12.51 

9   554.8 

1.7   17.6 

1.26 

13 

637.6 

8   8  X0.24 

20  54  42.9 

18.4 

r.40 

28 

t8   9.2 

10  44  31.12 

9  419.0 

1.7   17.7 

1.26 

14 

6339 

8   825.89 

20  53  53.5 

18.3 

1.39 

29 

18    5.5 

10  44  49.11 

9   246.9 

1.7   17-7 

1.27 

15 

630.2 

8   8  42.27 

2053    1.7 

18.3 

1.39 

30 

18    1.9 

1045   6.45 

9    I  18.8 

1.7   17.8 

1.27 

i6 

626.6 

8   859.35 

+2052   7.7 

18.2 

1.38 

Dec.  I 

17  58.2 

104523.15 

+8  59  54.6 

1.7   17.8 

x.28 

17 

622.9 

8  917.IX 

2051 II. 5 

18.2   : 

1.38 

2 

17  54-6 

10453921 

8  58  34.3 

1-7   17-9 

1.28 

i8 

619-3 

8  935.57 

20  50  13. 1 

x8.i 

t.38 

3 

17  50.9 

10  45  54.62 

8  57  18. 1 

1.7   17.9 

1.29 

19 

615.7 

8   954.71 

20  49  12.4 

18. 1   : 

1.37 

4 

17  47.2 

1046   9.37 

856   5.8 

1.7  18.0 

1.29 

20 

612.1 

8  xo  14.52 

2048   9.6 

T    ** 

18.0  . 

t.37 

5 

1743.5 

10  46  23.47 

8  54  57.5 

1.7  18.0 

1.29 

21 

6   8.5 

8  10  35.00 

+2047   4.5 

18.0  . 

J -37 

6 

17  39.8 

10  46  36.90 

+8  53  53-4 

1.7  18. 1 

1.30 

22 

6   4.9 

8  1056.13 

20  45  57.2 

17.9 

t.36 

7 

1736.1 

10  46  49.66 

8  52  53.3 

1.7  18.2 

1.30 

23 

6    1.3 

8  II  17.92 

20  44  47.9 

17.9 

t.36 

8 

17  32.3 

1047    1.74 

8  51  57-3 

1.7  18.2 

1.30 

24 

557.8 

8  II  40.34 

204336.3 

17.8 

'•35 

9 

17  28.6 

104713-13 

851    5.5 

1.7  18.3 

1.31 

25 

554.2 

8x2   3.39 

20  42  22.7 

17.8  : 

1.35 

10 

17  24.8 

xo  47  23.84 

8  50  18.0 

1.7   18.4 

1.31 

26 

550.7 

8  12  27.08 

4-2041   6.9 

17.8  : 

1.34 

II 

17  21.1 

10  47  33-88 

+8  49  34.6 

1.7   18.4 

1.32 

27 

547.2 

8  12  51.39 

20  39  48.9 

17.8 

1.34 

12 

17  17.3 

10  47  43.22      8  48  55.4 

1.7   x8.5 

1.32 

28 

543.7 

8  13  16.31 

20  38  28.9 

17.7 

1.34 

13 

17  13.5 

104751.87,     84820.5 

1.7   18.5 

1.33 

29 

540.2 

8x341.82 

2037   6.7 

1.6 

17.7 

1.33 

14 

17   9.7 

10  47  59.82|     8  47  49.8 

1.7   18.6 

1-33 

30 

536.7 
19  43.7 

814   7.91 
1032  50.16 

-I-20  35  42.4 
+10    7    8.7 

1.6 

1.6 

17.7 
16.5 

1-33 
I.X9 

15 
x6 

17    5-9 
17   2.1 

1048   7.08 
104813.64 

8  47  23-4 
+847    1-2 

1.7  18.6 

1.8  X8.7 

1.34 
1-34 

Nov.  I 

2 

1940-3 

103322.81 

10    4  lO.O 

1.6 

i6«5 

I.X9 

17 

1658.2   1048  19.48 

84643-3 

1.8   18.7 

1.35 

3 

19  36.9 

103355-00 

10    x  X4.0 

1.6 

16.5 

t.i9 

x8 

16  54.41  10  48  24.61 

8  46  29.8 

t.8   18.8 

1-35 

4 

19  33-5 

10  34  26.72 

9  58  20.7 

1.6 

x6.6 

1. 19 

19,  16  50.6   10  48  29.04'     8  46  20.6 

1.8   18.8 

1.36 

5 

19  30.x 

xo  34  57.97 

9  55  30.0 

1.6 

16.6 

[.20 

20  16  46.7.  10  48  32.75,     8  46  15.7 

x.8   18.9 

1.36 

6 

19  26.6 

10  35  28.75 

+  95242.x 

1.6 

16.6 

t.20 

2x|   1642.8     104835.75;   +84615.2 

1.8   18.9 

x.36 

7 

19  23.2 

10  35  59.03 

9  49  57.0 

1.6 

16.7 

E.20 

22  x6  38.9   10  48  38.03.     8  46  19. 1 

1.8   19.0 

1.37 

8 

19  19.8 

103628.81 

9  47  14.9 

1.6 

16.7 

1.20 

23  16  35.0   10  48  39.60     8  46  27.4 

x.8   19.T 

1-37 

9 

19  16.3 

10  36  58.09 

94435.5 

X.6 

16.7 

I.2I 

24  16  31.1    104840.44      84640.0 

x.8   19.1 

1-37 

10 

19  12.9 

xo  37  26.86 

9  41  59.2 

X.6 

16.8 

I.2I 

25  1627.2   104840.55     84657.0 

1.8   19.2 

1.38 

II 

19   9.4 

10  37  55.  IX 

+  9  39  25.9 

1.6 

16.8 

1. 21 

26  16  23.2!  10  48  39.94   +8  47  18.4 

x.8   19.3 

X.38 

12 

19    5.9 

10  38  22.84 

9  36  55.6 

1.6 

16.9 

1.22 

27  1619.3   104838.60      84744.3 

1.8   19.3 

1.38 

13 

19    2.5 

xo  38  50.05 

9  34  28.2 

1.6 

16.9 

1.22 

28  16  15.3'  104836.52      84814.5 

1.8   19.4 

1 

1.39  1 

14 

18  59.0 

10  39  16.72 

932    4-x 

1.6 

17.0 

1.22 

29  16x1.3,  104833.72      84K49.1 

1.8    19.4 

1-39 

;    *5 

1855.4I  103942.85 

92943-2 

1.6 

17.0 

1.22 

30  x6   7.3!  xo  48  30.19      8<    -S.2 

1.8}  19.5 

1 

1.40 

i6 

1852.0!  1040   8.45 -f  92725.4 

1.6 

17.1 

1.23 

31  16   3-3 

104825.94   +8  50  X1.7 

1.8'  19.5 

1.40 

17 

18  48.4 

104033-51 

+  9  25  10.9 

x.6 

'    19^ 

MA. 

32 

.  15  59.3 

10  48  20.95'  +8  50  59.6 

1.9'  19.6 

1.40 

!^ 
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FOR  TRANSIT  AT  WASHINGTON. 

1 

'  Date. 

Mean 
Time 

of 
TraDtth. 

ApiKitrnt 

R.  Ascfnsion 

at 

Traoait 

Apparpnt 
Dociiniition 

1           ** 
1     Transit. 

1 

Hor. 
Par. 

Seml- 
diani. 

S.T.of 
Sf»m. 
Past. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

1 

Apparent 

R.  Asrension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Senii- 
djjtin. 

1 

.S.T.of 
Srni. 
Pass. 
Mer. 

s 

h    m 

h    ID     t 

e 

•          W 

M 

t 

h    in 

h    m     t 

•     »     .. 

•* 

M 

Feb.  I 

18  18.5 

15    7  "-93 

-15 

7  51-5 

0.9 

7-9 

0,58 

Mar.17  1522.4 

15    8    0.68'    15    1 29.4 

I.O 

8.5 

0.62 

2 

18  14.8 

15    721.84 

15 

8  X9.1 

0.9 

7.9 

0.58 

18,  1518.3 

15    7  52.6f)    15    045.5 

I.O 

8.5 

0.62 

3 

18  II.O 

15    731.38 

15 

845.0 

0.9 

7-9 

0.58 

19 

15  14-3 

15    744.28'   15    0   0.3 

I.O 

8.5 

0.62 

4 

18    7.2 

15    740-53 

15 

9   9.4 

0.9 

7.9 

0.58 

20 

15  10.2 

15    7  35-55    145913.8 

I.O 

8.6 

0.62  1 

5 

18    3.4 

15   7  49.29|   15 

932.1 

0.9 

7-9 

0.58 

21 

15    6.1 

15    7  26.47    14  58  26.0 

1 

I.O 

8.6 

0.63 

6 

17  59.6 

15    7  57-66    X5 

9  53-1 

0.9 

7-9 

0.58 

22 

15    2.0 

15    7  17.04 

14  57  36.9 

I.O 

8.6 

0.63 

7 

17  55.8 

15    8    5.63I   15 

10  12.4 

0.9 

7.9I  0.58 

23 

14  57-9 

15    7    7.27 

14  56  46.6 

I.O 

8.6 

0.63 

8 

17  52.0 

15   813.201   X5 

xo  30.0 

0.9 

7-9  0-59 

24    1453.8 

15    657.17 

14  55  55.1 

I.O 

8.6 

0.63 

9 

X748.2 

X5   820.37 

15 

10  45.9 

0.9 

8.0 

0.59 

25I  14  49.7 

15    646.74    1455    2.4 

I.O 

8.6 

0.63  1 

lO 

17  44-4 

15   827.15 

15 

II    0.2 

0.9 

8.0  0.59 

26.  14  45.6 

15    635.981   14  54    8.5 

I.O 

8.6 

0.63   ; 

ZI 

17  40.6 

15   833.53 

-15 

iz  12.7 

0.9 

8.0  0.59 

27    1441-5 

15    624.90    145313-5 

I.O 

8.6 

0.63 

12 

17  36.7 

\5    839.50    15 

1 

"  23.5 

0.9 

8.o<  0.59 

28    1437.4 

15   613.52 

14  52  17-3 

I.O 

8.6 

0.64 

13 

17  32.9 

15    845.05 

IX  32.7 

0.9 

8.0 

0.59 

29    1433-2 

15    6    1.83 

14  51  20.1 

I.O 

8.6 

0.64 

M 

17  29.  X 

15   8  50.20 

[I  40.1 

0.9 

8.0 

0.59 

30  14  29.  x 

15    549.82 

14  5021.7 

I.O 

8.6 

0.64 

15 

17  25.2 

15   854.95 

II  45.9 

0.9 

8.0 

0.59 

31    1425.0 

1 

15    537.52 

14  49  22.4 

I.O 

8.6 

0.64 

x6 

17  21.3 

15   859.29 

■  15 

II  50.0 

0.9 

8.0 

0.60 

Apr.   I'  14  20.8 

15    524.93 

14  48  22.0 

I.O 

8.6 

0.64 

I? 

17  17.5 

15  9    3-21 

II  52.5 

0.9 

8.1 

0.60 

2.  14  16.7 

15    5  12.06 

14  47  20.6 

I.O 

8.6 

0.64 

t8 

17  13.6 

15   9   6.73 

15  1 

"  53-3 

0.9 

8.1 

0.60 

3  14  12.6 

15    458.91 

14  46  x8.2 

I.O 

8.6 

0.64 

19 

17   9-7 

15   9   9.83 

II  52.4 

0.9 

8.x 

0.60 

4!  14    8.4 

15    4  45-49 

14  45  14-8 

I.O 

8.7 

0.64 

20 

17    5.8 

15   9  12.52 

II  49.9 

0.9 

8.x 

0.60 

5j  14    4-2 

15    431.81 

14  44  10.6 

I.O 

8.7 

0.64 

21 

17    1.9 

15   9  14.81 

—15  , 

"45-7 

0.9 

8.1 

0.60 

6'  14    0.1 

15    4  17.86 

1443    5-4 

I.O 

8.7 

0.64 

22 

i6  58.0' 

15    9  16.68 

IX  40.0 

0.9. 

8.1 

0.60 

7 

1355-9 

15    4    3.65 

14  41  59.4 

I.O 

8.7 

0^4 

231  16  54. 1 

15   918.X4 

tx  32.6 

0.9, 

8.1 

0.60 

8 

1351-7 

15    3  49.2X 

14  40  52.4 

I.O 

8.7 

0.64 

24I  16  50.2 

15   9  19.20 

1  m 

^123.5 

0.9, 

8.2 

0.60 

9  1347.5 

15    334-52 

14  39  44-8 

I.O 

8.7 

0.64 

25 

1646.3 

15   919.85 

[X  12. 8 

0.9 

8.2 

0.61 

10  1343.4 

15    3  19-61 

14  38  36.4 

I.O 

8.7 

a64 

26 

1642.4 

15   920.08    15 

II   0.5 

! 
0.9 

8.2 

0.61 

II   13  39.2 

15    3    4-48 

-14  37  27.2 

I.O 

8.7 

0.64 

27 

16  38.4 

15    919-91     15 

1046.6 

0.9 

8.2 

0.61 

12  13350 

15    249.13 

14  36  17.4 

I.O 

8.7 

0.64 

28 

1634-5 

15    919-33    15 

10  31. 1 

0.9 

8.2  0.61 

13  13  30.8 

15    233.58 

1435    6.9 

I.O 

8.7 

0.64 

29 

1630.5 

15    9^8.34 

10  14.0 

0.9 

8.2  0.6  X 

14  13  26.6 

15    2  17.84 

14  33  55.8 

I.O 

8.7 

0.64 

Mar.x 

16  26.6 

15   916.95 

9  55-4 

0.9 

8.3  0.61 

15  1322.4 

15    2     I.91 

143244.1 

I.O 

8.7 

0.64 

2 

x6  22.6 

15    915.16 

9  35-2 

0.9 

8.3 

o.6x 

16 

13  18.2 

15     I  45.80 

-14  31  31.8 

I.O 

8.7 

0.64 

3 

16  18.7 

15    9  12.96 

913.4 

0.9 

8.3 

0.61 

17 

13  140 

15     I  29.52 

1430  19.  X 

I.O 

8.7 

0.64 

4 

16  14.7 

15    9  10.36 

8  50.1 

0.9 

8.3 

0.61 

18:  13   9.8 

15     1  13.07 

1429    5.9 

I.O 

8.7 

0.64 

5 

16  10.7 

15   9   7-35 

825.x 

0.9 

8.3  0.62 

19  13    5-6 

15    056.47 

14  27  52.2 

I.O 

8.7 

0.64 

6 

16   6.7 

15   9    3-95 

758.7 

0.9 

8.4  0.62 

20 

13    1-4 

15    039.73 

14  26  38.2 

Z.O 

8.8 

0.64 

7 

16   2.7 

15   9   0.14 

730.7 

0.9 

8.4  0.62 

21 

12  57.2 

15    022.85 

14  25  23.8 

I.O 

8.8 

0.64 

8 

15  58.7 

15    855.94 

7     1.2 

0.9 

8.4  0.62 

22 

12  53.0 

15    ^    5.85 

1424   9.1 

I.O 

8.8 

0.65 

9'  15  54-7 

15    851.34 

630.2 

0.9 

8.4 

0.62 

23 

1248.8 

145948.75 

142254-1 

I.O 

8.8 

0.65 

xo 

15  507 

15    846.35 

5  57-7 

0.9 

8.4 

0.62 

24 

12  44-5 

145931-55 

14  21  38.9 

I.O 

8.8 

0.65 

XI 

1546.7 

X5   840.981   15 

523.7 

0.9 

8.5 

0.62 

25 

1240.3 

14  59  14.24 

14  20  23.5 

I.O 

8.8 

0.65 

12 

1542.7 

15   835.22  -15 

448.2 

I.O 

8.5 

0.62 

26 

12  36.1 

14  58  56.82 

-14x9   7.8 

I.O 

8.8 

0.65 

13 

15  38.6 

X5    8  29.07 

15 

4  "-3 

I.O 

;  8.5 

0.62 

27 

1231.9 

14  58  39-31 

14  17  51.9 

I.O 

8.8 

0.65 

M 

15  34-6 

X5   822.53 

15 

332.9 

1.0 

!    8.5 

0.62 

28:  12  27.6 

14  58  21.75 

14  z6  36.0 

I.O 

8.8 

0.65 

151  15  30.5 

15    8  15.62    15 

253.1 

I.O 

1 

:  8.5 

0.62 

29 

12  23.4 

t   14  58    4." 

14  15  20.1 

I.O 

8.8 

0.65 

i6l  15  26.5 

15    8    8.34I   15 

2  1 1.9 

I.O 

.  8.51 0,62 

30 

12  19.2 
12  15.0 

14  57  46.43 

14x4   4.1 

I.O 

8.8 

0.65 

17 

15  22.4 

X5    8   o.68'-i5 

129.4 

I.O 

8,5  0.62 

May  I 

14  57  28.70 

-14  12  48.2 

I.O 

8.8 

0.65 

x8 

15  18.3 

15   752.66-15 

045.5 

I.O 

,    8.5i  0.62 

2J  12  10.8 

14  57  10.92 

-14  11  32.3 

I.O 

8.8 

0.65 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 


May  I 

2 

3 
4 
5 

6 

7 
8 

9 

lO 

XX 

12 

13 
M 
15 

l6 

.7 
i8 

19 

20 

21 
22 

23 
24 

25 
26 

27 
28 

29 

30 
31 


Mean 

Time 

of 

Transit. 


June 


I 
2 

3 

4 

5 
6 

7 
8 

9 

10 

XI 
12 

«3 

14 

15 

16 


h    m 
2  15. o 

2  Z0.8 

2    6.6 

2    2.3 

58.1 

53-9 
49.6 

45-4 
41.2 

37^0 

32.7 
28.5 

24.3 

20.1 

15.8 

IX. 6 

7-4 

o  59-0 
054-7 

050.5 
046.3 

042.1 
037-9 
033-7 
029.5 
025.3 
021. 1 
o  16.9 
o  12.7 

o   8.6 

o  4-4 
o  0.2 
956.0 

9  51-9 

9  47-7 
943.6 

9  39  4 
9  35-2 

931-1 
927.0 
922.8 
918.7 
9  14.6 
910.5 

9  6.3 
9   2.2 


Apparent 

R.  Ascension 

at 

Transit. 


Apparent 

Declination 

at 

Transit 


h    m     8 
57  28.70 

57  10.92 

56  53-" 

56  33-31 
56  17.50 

55  59-69 
5541-88 
55  24.07 
55  6-27 
54  48.52 

54  30.82 

54  13-17 
53  55-58 
53  38.07 
53  20.64 

53  3.30 
52  46.08 
52  28.96 

5211.95 
51  55.07 

51  38.33 
51  21.74 

51  5.30 
5049.01 

50  32.87 

50  16.92 
50  1. 16 
4945.58 
49  30. 19 
49  14.99 
49  0.00 
48  45.24 

48  30.71 
48  16.39 

48    2.31 

47  48.48 
47  34  90 
4721.58 
47  8.51 
46  55.71 
4643.18 

46  30.95 
46  19.00 

46  7-34 
45  5598 

45  44.92 
45  34- 17 


4  1248.2 

41132.3 
4  10  16.5 

4  9  0.8 
4  745.2 
629.8 
5  14.8 
4   o.o| 

245.4 
4    I  31-2 

4  017.5 
3  59  4-2 
35751.5 
35639-3 
3  55  27.7 

3  54  16.6 
3  53  6.3 
3  51  56.7 
3  50  47.8 

3  49  39.7 

34832.3 

3  47  25.9 
34620.3 

3  45  15.6 
34411.9 

3  43   9.0 


7.2 

6.4 
6.6 


342 

341 
340 

3  39  7.9| 
33810.3I 
3  37  140I 
3  36  18.9I 
3  35  25.0 
3  34  32.3! 

3  33  40.8' 
3  32  50.7 

332   i.gj 

3  31  14.5, 
3  30  28.5' 

J 

329438 
3  29  o.6l 
3  28  19.0, 
3  27  38.8J 

327    O.Ii 

I 

3  26  22.9> 

3  25  47.4 


Hor. 
Par. 

iSemi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

w 

w 

s 

x.o 

8.8 

0.65 

1.0 

8.8 

0.65 

I.O 

8.8 

0.65 

I.O 

8.8 

0.65 

1.0 

8.8 

0.65 

I.O 

8.8)  0.65  1 

I.O 

8.8 

0.65 

I.O 

8.8 

0.65 

1.0 

8.8 

0.65 

I.O 

8.8 

0.65 

I.O 

8.8 

0.65 

I.O 

8.8 

0.65 

I.O 

8.8  0.65 

1.0 

8.8  0.64 

I.O 

8.8 

0.64 

I.O 

8.8 

0.64 

I.O 

8.8 

0.64 

I.O 

8.8 

0.64 

I.O 

8.8 

0.64 

I.O 

8.8 

0.64 

I.O 

8.7 

0.64 

I.O 

8.7 

0.64 

I.O 

8.7 

0.64 

I.O 

8.7 

0.64 

I.O 

8.7 

0.64 

X.O 

8.7 

0.64 

x.o 

8.7 

0.64 

I.O 

8.7  0.64  1 

I.O 

8.7 

0.64 

I.O 

8.7 

0.64 

I.O 

8.7 

0.64 

I.O 

8.7 

0.64 

I.O 

8.7 

0.64 

I.O 

8.7 

0.64 

I.O 

8.7 

0.64 

I.O 

8.7 

0.64 

I.O 

8.7 

0.64 

1.0 

8.6 

0.64 

I.O 

8.6 

0.63 

I.O 

8.6 

0.63 

I.O 

8.6 

0.63 

I.O 

8.6 

0.63 

I.O 

8.6 

0.63 

I.O 

8.6 

0.63 

I.O 

8.6 

0.63 

I.O 

8.6  0.63  1 

I.O 

8.5 

0.63  1 

Date. 


Junei5 
16 

17 
18 

19 

20 
21 
22 

23 
24 

25 
26 

27 
28 

29 
30 


Mean 

Time 

of 

Transit. 


July 


I 

2 

3 

4 

5 

6 

7 
8 

9 
xo 
II 
12 

13 
14 

15 
16 

17 
18 

19 

20 
21 
22 

23 

24 

25 
26 

27 


281 
29 

30 
31 


h    m 
9    6.3 

9  2.2 
858.1 
854.0 

8  49.91 

8  45.8i 
841.8I 

8377 
833.6 
8  29.5 

825.5 
821.4 
817.4 

813-3 
8   9.3 

8    5-3 

8     X.2 

7  57-2 
7  53-2 
7  49-2 

7  45-2 
741.2 

7  37-2 
7  33-2 
729.2 

725-3 
721.3 
7  17-4 
713.4 
7   9-5 

7  5-5 
7    1.6 

657.6 

653.7 
649.8 

645.9 
642.0 

638.1 

634.2 

630.3 
626.5I 
6  22.6; 
6  18.7 

6  14.9I 
6  I  I.O 

6  7.2 
6    3.4 


Apparent 

R.  Ascension 

at 

Transit. 


Apparent 
Declination    Hor. 
at 
Transit. 


S.T.of 
Sem. 


Semi- 
Par,   diam.    Pass. 
Mer. 


h    m     s 

45  44.92 

4534.17 

45  23.74, 

45  13.631 

45    3.84' 

i 

44  54- 38 

4445.24 
44  36.43 
44  27.96 
44  19.83 
44  12.03 
44    4.56 

43  57-44 
43  50.68 
43  44.28 

43  38.24 

43  32.54 
4327.21 

4322.25 
43  17.64 

43  13-40- 
43    9  54i 
43    6.05I 
43    2.93 
43    0.19 

42  57.83 
42  55-84 
4254.23 
4253.01I 
42  52.16' 

4251.69- 

42  51.61 
42  51.92' 
42  52.6r 
42  53.68| 

42  55- 12]- 

42  56.94 

4259.14! 

43  1.73! 
43    470 

43    8.03- 
43  11-74 
43  15  83 
43  20.29 

4325.13 

43  30.34  - 
43  35.93  - 


3  26  22.9 
3  25  47-4 

325134 
32441.0 

3  24  10.2 
32341.0 

32313.5 
3  22  47.6 

3  22  23.4 

3  22    0.8 

3  21  39.9 
3  21  20.6 
321  3.1 
3  20  47.3 
32033.2 

3  20  20.8 
3  20  10.2 
320    X.4 

31954.3 
3  19  49.0 

31945.5 
31943.8 

31943.9 
31945.8 

31949-5 

3  19  55-0 
3  20    2.3 

320  11.3 
3  20  22.2 
3  20  34.9 

3  20  49.4 

321  5-7 
32123.7 
32143.6 

322  5.2 

3  22  28.6 
3  22  53.7 
3  23  20.5 
3  23  49-2 
3  24  19.6 

32451-7 
3  25  25.5 

3  26     I.O 

3  26  38.2 
3  27  17. 1 

3  27  57.7 
3  28  40.0 


.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
0.9 
0.9 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9 
0.9 

0.9 

0.9 
0.9 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9 
0.9 

0.9' 
0.9, 


8.6 


s 
0.63 


8.5j  0.63 
8.5I  0.63 
8.5  0.63 
8.5,  0.63 


8.5 
8.5 

8.5 
8.4 

8.4 
8.4 


0.63 
0.63 
0.63 
0.63 
0.62 

0.62 


8.4J  0.62 


8.4 
8.4 


0.62 
0.62 


8.4I  0.62 


8.4 
8.3 

8.3 
8.3 
8.3 

8.3 
8.3 

8.3 

8.3 
8.3 

8.2 
8.2 
8.2 
8.2 
8.2 

8.2 
8.2 
8.2 
8.1 
8.1 

8.x 
8.1 
8.x 
8.1 
8.1 

8.1 


0.62 
0.6  X 
0.61 
o.6x 
0.61 

a6x 
0.61 
0.6  X 
•0.61 
0.6  X 

0.60 
0.60 
0.60 
0.60 
0.60 

0.60 
0.60 
0.60 
0.60 
0.60 

0.60 
0.60 
a6o 
0.60 
0.60 

0-59  i 


8.0'  a  59 
8.0J  0.59 
8.0!  0.59 
8.0  0.59 

8.0  0.59 

I 

8.0'  a  59 


UHAXUS,  1896. 
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FOR  TRANSIT  AT  WASHINGTON. 

I 

Date. 

Mean 

Time 

of 

Transit. 

h    ro 

Apparent 

R.  Asri'Hsion 

at 

Transit. 

Apparent 

Dcrlination 

at 

Trannit. 

Hor. 
Far. 

Semi- 
diam. 

I* 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

App.ircnt 

R.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

1 

iHor. 
Par. 

•> 

Srmi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

R 

h    m     R 

0      »     •» 

• 

h    m 

h    m     a 

•     »     •> 

i  Feb  1 

18  38.9 

152739.18 

-1833  18.7 

0.5 

1.8,  0.12 

Mar.  17 

1542.51  15  28    9.81 

-183451.7 

0.5 

1.8 

0.13 

2,1835.1 

152744.69 

183338.1 

05 

1.8'  0.12 

18 

1538.5    1528    5.56 

18  34  36.1 

0.5 

1.9'  0.13 

3;  18  31.2 

15  27  49-99 

18  33  56.8' 

0.5 

1.8  0.12 

19 

15  34-3 

1528     1.12     18  34  19.8 

0.5 

1.9'  0.13  1 

4 

18  27.4 

152755.06 

18  34  14.7 

0-5 

1.8  0.12 

20 

15  30.3 

152756.48     1834    3-0 

0.5' 

1.9  0.13 

5*1823.5 

1 

152759-93 

1834  31.8 

0.5 

1.8  0.13 

21 

15  26.5 

152751.66     183345.4 

0.5! 

1.9  0.13  1 

1 

6  18  19.7 

1528    4.57 

-18  34  48.1 

0.5 

1.8  0.13 

22 

15  22.4 

15  27  46.661    18  33  27.2 

0.5 

1.9 

0.13 

71  18  15.8 

1528    9.00 

1835    3.5 

0.5 

1.8  0.13 

23 

15  18.4 

152741.461    1833    8.4 

0.5 

1.9'  0.13 

8  18  12.0 

15  28  13.20 

18  35  18.2 

0.5 

1.8  0.13 

24 

15x4.41  152736-09    183248.9 

0.5 

1.9!  0.13  i 

9  18    8.1 

1 

15  28  17.18 

183532,1 

0.5 

1.8  0.13 

^i 

15  10.4    152730.54    183228.7 

0.5 

1.9 

0.13 

10  18    4.2 

1 

15  2820.95 

i8  35  45.2 

0.5 

1.8  0.13 

1 

26 

15    6.4'  15  27  24.80 

1832    7.7 

0.5' 

1 

1-9 

0.13 

II   18   0.4 

15  2824.50 

-18  35  57-5 

0.5 

1.8  0.13 

27 

15    2.3*  1527  18.90- 18  31  46.2' 

0.5 

1.9 

0.13 

12  1756.5 

15  28  27.82 

18  36   9.0 

0.5 

1.8  0.13 

28 

1458.3    152712.82'    18  31  24.1 

0.5 

1.9 

0.13 

I3|  17  52.6 

15  28  30.92 

18  36  19.7 

0.5 

1.8'  0.13 

29 

M  54-3t  15  27   6.58 

1831     1.4 

0.5 

1.9 

0.13 

14  1748.7 

15  28  33.80 

18  36  29.6 

0.5' 

1.8  0.13 

30 

14  50.3'  15  27   0.16 

18  30  38.1 

0.5 

19 

0.13 

15  i7  44-» 

1  152836.47 

18  36  38.7 

0.5 

1.8  0.13 

3> 

1446.2   152653.57I   18  30  14.2 

0.5 

1.9 

0.13 

1 
16  17  40.9 

1528  38.90 

183647.0 

0.5 

1.8  0.13 

Apr.    I 

1442.11  152646.83-  182949.7 

0.5 

1.9 

0.13 

;         17  I7  37-0 

15  2841.10 

18  36  54.6 

0.5; 

1.8'  0.13 

1        ** 

2 

14  38.1    152639.92    182924.5 

0-5 

1.9 

0.13 

18  17  33.1 

15  28  43.10 

1837    >-3 

0.5' 

1.8*  0.13 

3 

1434.0   152632.86    182858.8 

0.5 

1.9'  0.13 

ig  17  29.2 

15  28  44.87 

1837    7.1 

°-5, 

1.8  0.13 

4 

1430.0'  152625.65    182832.5 

0.5 

1.9  0.13 

20  1725.3 

152846.41 

18  37  12.2 

0.5 

1.8*  0.13 

5 

1425.9   152618.29    1828    5.6 

0.5 

1.9 

0.13 

21   17  21.4 

15  28  47.73 

-  18  37  16.6 

0.5 

1.8-  0.13 

6 

14  21.9   152610.78    182738.3 

0.5 

1.9 

0.13 

22  17  17.5 

■  152848.83 

18  3720.1 

0.5 

1.8  0.13 

7 

14  17.8   1526    3.12,    18  27  10.4 

0.5 

1-9 

0.13 

231  17  13.6 

'  152849.71 

18  37  22.8 

0.5 

1.8  0.13 

8 

14  13.8I  1525  55.32    18  26  42.1 

0.5 

1.9 

0.13 

24  17   9.7 

152850.37 

18  37  24.7 

0.5 

1.8.  0.13 

9 

14   9-7.  »5  25  47-39    182613.2 

0.5 

1.9 

0.13 

25  17    5.« 

15  28  50.81 

1   183725.8 

0.5 

1.8  0.13 

10 

14    5-6   152539.33    x8  25  43.7 

0.5 

X.9 

0.13 

26  17    1.8 

15  28  51.01 

-18  37  26.1 

0.5 

1.8  0.13 

II 

14    1.6,152531.14-182513.8 

0.5 

1-9 

0.13 

27  1657.9 

1  15  28  51.00 

18  37  25.7 

0.5 

1.8  0.13 

12 

13  57-5   152522.821   182443.4 

0.5 

1.9 

0.13 

28:  1654.0 

'  15  28  50.76 

183724.5 

0.5 

1.8  0.13 

13 

1353-4   152514-38'    18  24  12.6 

0.5 

1.9 

0.13 

29'  16  50.0 

152850.31 

■    183722.5 

0.5 

1.8  0.13 

M 

1349.4'  1525    5.81.    18  23  41.3 

1 

0.5 

1-9 

0.13 

Mar.  1   1646.1 

152849.64 

18  37  19.7 

0.5 

1.8  0.13 

15 

1345-3   152457.12    1823    9.5 

0.5 

1.9  0.13 

2  1642. 1 

152848.76 

-  18  37  16.2 

0.5 

1.8  0.13 

16 

1341-2 

152448.33-182237.4 

0.5 

1.9  0.13 

t           3  1638.2 

1  152847.65 

18  37  11.9 

0.5 

1.8  0.13 

17 

1337-1 

152439.44     1822    5.0 

0.5 

1.9  0.13 

4;  16  34.2 

152846.33 

1837    6.8 

0.5 

1.8  0.13 

18 

1333.0   152430.45    182132.2 

0.5 

1.9.  0.13 

5'  1630.3 

1  152844.79 

1837    0.9 

0.5 

1.8  0.13 

19 

1329.0   152421.35'   182059.0 

0.5 

1-9,  0.13 

6  16  26.3 

!  152843.03 

;    183654.3 

0.5 

1.8  0.13 

20 

1324.9   152412.16^   182025.3 

1                                          1 

0-5 

i.9|  0.13 

7  1622.3 

.  15  28  41.06 

18  36  46.9 

0.5 

1.8  0.13 

21 

1320.811524    2.88-18  19  51.4 

0.5 

1-9 

0.13 

8   16  18.4 

[  152838.88 

183638.7 

0.5 

1.8  0.13 

22 

1316.7I  152353.52,   18  19  17.2 

0.5 

1.9  0.13  1 

9  16  14.4 

152836.48 

18  36  29.8 

0.5 

1.8*  0.13 

1                  ** 

23 

13  12.6 

1 

15  23  44.08     18  18  42.6 

0.5 

1.9  0.13 

10  16  10.4 

15  28  33.87 

1    18  3620.1 

0.5 

1     1.8  0.13 

24 

.13   8.5 

152334.55.    18  18    7.7 

0.5 

1.9;  0.13  , 

II   16    6.5 

15  28  31.05 

18  36    9.6 

0.5 

1.8  0.13 

25 

13    4-4 

152324.96,    18  17  32.5 

0.5 

1.9-  0.13 

12  16    2.5 

15  28  28.03 

18  35  58.4 

0.5 

1.8  0.13 

26 

13   0.3 

1523  15.29-18  1657.0 

0.5 

I  9|  0.13 

13  1558.5 

15  28  24.80 

j8  35  46.5 

'    0.5 

1.8  0.13 

27 

'1256.2I1523   5.56'   i8i6  2n.3 

0.5 

1.9  0.13 

M'  15  54-5 

15  28  21.36 

t    183533.8 

'    0.5 

1 

1.8  0.13 

28 

1252.1I  152255.76    18  15  45.4 

0.5 

1.9'  0.13 

15  1550-5 

.  15  28  17.71 

18  35  20.5 

1    0.5 

,     1.8  0.13 

29 

1248.0I  152245.91 

18  15    9.2 

0.5 

1.9  0.13 

16  1546.5 

1528  13.86 

1835    6.5 

0.5 

1.8  0.13 

30 

12  43.9.  15  22  36.01 

18  14  32.7 

.    a5 

i.9t  0.13 

1         17  1542.5 

1528  9.81 

18  34  51.7 

■    0.5 

1.8  0.13 

May  I 

12  39.8'  15  22  26.05-18  13  56.0 

0.5 

1.9'  0.13 

,         18  15  38.5 

1528  5.56 

18  34  36.1 

!    0.5 

1.9  0.13 

2 

12  35.81  15 22  16.05-18  13  19.2 

|_o.5 

1^9!  0.13 
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URANUS,  1896. 


FOR  TRANSIT  AT  WASHINGTON. 


Date. 


May  I 

2 

3 

4 
5 

6 

7 
8 

9 

xo 

ZI 
12 

13 

M 
15 

x6 

17 
i8 

19 
2o 

21 
22 

23 

*4 
«5 

26 
27 
28 
29 

30 

3« 


Mean 

Time 

of 

Transit. 


Jane 


1 

2 
3 

4 

5 

61 

7 
8 

9 

10 

II 

12 

13 
M 

15 
16 


h    m 
239.8 

235.8 

231.7 

2  27.6 

2235 

219.4 

2  15-3 

2  II. 2 
2  7.1 
2     3.0 

58.8 

54-7 
50.6 

46.5 
42.4 

38.3 
34-2 
30.1 

26.0 
21.9 

17.8 

13-7 
96 

5.6 
1-5 

0574 

0533 
o  49.2 

045.1 

041.0 

036.9 
032.8 
028.7 
o  24.6 
020.6 

o  16.5 
o  12.4, 
o  8.3' 
o  4.2' 
o   0.2 

I 

I 

956.I! 

9  52.0I 
9  48.01 
9439' 
9  39-8' 

9  35-8' 
9  31-71 


Apparent 

R.  Ascension 

at 

Transit 


tarns 
5  22  26.05 

5  22  16.05 

5  22     6.01 

5  21  55-93 
5  21  45.82 

521  35.67 
52125.51 
5  21  15.32 
521  5.12 
5  20  54.90 

5  20  44.68 
5  20  34.46 
5  20  24.24 
5  20  14.02 
520    3.81 

5  19  53-63 

5  19  43-47 

5  19  33-33 
5  19  23.22 

51913-15 

519  3-" 
5  18  53.12 

51843.17 
5  x8  33.26 

5  18  23.41 

5  18  13.61 
518  3.87 
5  17  54-21 
5  17  44-61 
5  17  35-07 
5  17  25.62 
5  17  16.25 
517  6.97 
5  16  57.76 
5  16  48.65 

5  16  39.64 
5  16  30.73 
5  1621.92 
5  16  13.21 
5  16   4.61 

51556.121 

51547-75; 
51539.51! 
51531-39 
5  15  23.40 

5  15  15-54 
515    7-82 


Apparent 

Declination 

at 

Transit 


18  13  56.0 
18  13  19.2 
18  12  42.3 
18  12  5.1 
18  XI  27.7 

•18  10  50.2 
18  10  12.6 

18  9  35-0 
18  857.3 
18   8  19.5 

■18   741.7 


18 
18 
18 
18 

-18 
18 
18 
18 
z8 


7    3-9 
626.0 

548.2 
510.3 

432.5 

3  54-7 
317.0 

239-4 
2   2.0 


Hor. 
Par. 


'l8  Z  24.6 
18  o  47.4 
18    o  10.3 

17  59  33-5 
17  58  56.8 

-17  58  20.4 

17  57  44-1 
1757    8.1 

175632.3 

17  55  56.7 

17  55  21.4 

17  54  46.4 
i7  54ii-7| 
17  53  37-3I 
1753    3-2 

-17  52  29.5 
17  51  56.2 

17  51  23-31 
17  50  50.8 

17  50  18.7 

-17  49  47-0 

174915-7 
17  48  44.9 

17  48  X4.6 
17  47  44-8 

174715-5 
-174646.7 


0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 

0.5 

0.5 

0.5 
0.5 

0.5 

0.5 

0.5 
0.5 
0.5 
0.5 

05 

0.5 
0.5 
0.5 
0.5 

0.5 

0.5, 

0.5 

05 
0.5 

0.5 

0.5 
0.5 

0.5 

0.5 

0.5 

0.5 
0.5 


Semi- 
diam. 


1.9 

1-9 
1-9 
1.9 

X.9 

1.9 

1.9 
1.9 

1-9 
1.9 

1-9 

1-9 
1.9 

1.9 

1.9 

1-9 

1.9 

1.9 
1.9 


S.T.of 
Sent. 
Pass. 
Mer. 


s 
0.13 

0.13 

0.13 

0.13 

0.13 


0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 

1.9  0-13 

1.9  0.13 

1.9  0.13 

1.9,  0.13 

I.91  0.13 

1.9J  0.13 

1.91  0.13 
1.9  0.13 

r.9  0.13 
1.9  0.13 

1.9  0.13 

1.9  0.13 
1.9'  0.13 
1.9,  0.13 
1.9  0.13 

1.9  013 

I 

1.9  0.13 

1.9  0.13 

I 
1.9  0.13 

I.9I  0.13 
1.9!  0-13 

x.9'  0.13 
1.9'  0.13 
X.91  0.13 
1.9,  0.13 
x.9  0.13 

1.9'  0.13 
1.9  0.13 


Date. 


Junei5 
16 

17 
x8 

19 

20 
21 
22 

23 

24 

25 
26 

27 

28 

29 


July 


30 
I 

2 
3 


Mean 

Time 

of 

Transit 


5 
6 

7 
8 

9 

10 
II 

12 

13 
14 

15 
16 

17 
18 

19 
20! 
21 
22 

23 
24 

25 

26' 

27; 
28. 

29' 

30! 

311 


Apparent 

R.  Ascension 

at 

Transit 


h    m 
9  35-8 

9  31-7 
927.6 

923.6 
919-5 

915-5 
911.4 

9  7-4 
9  3-4 
8593 

855.3 
851.2 

847.2 

843.2 

839-1 

8351 
831.1 

827.1 

823.1 

8  19.0 

8  15.0 
8  no 
8  7.0 
8  3.0 
759.0 

755.0 
751-1 
747.1 
743.1 
7  39- 1 

735.1 
731.2 
7  27.2 
723.2 
7  192 

715.3 
711.3 
7  7.4 
7  3.4 
6595 

655.5 
651.6 

647.6 

643.7 
639.8 

635.8 
631.9 


Apparent 

Declination 

at 

Transit 


h    m     s 

15  15  15.54 
15  15    7.82 

1515  0.23 
15  14  52.78 

151445.47 

15  14  38.31 
15  14  31.30 

15  14  24-44 
15  14  17-73 
15  14  II. 18 

1514  4-78 
15  13  58.54 
15  13  52-47 
15  13  46.57 
15  13  40.83 

151335.25- 
151329.85 

15  13  24.63 

15  13  19-59 
15  13  14.72 

15  13  10.03I 

1513  5-53 
15  13    1.21 

15  12  57.07 
151253.13 

151249-37 
15  12  45.80 

15  1242.42 

15  12  39.24 

15  12  36.27 

15  12  33-50 
15  12  30.92 
15  12  28.54 
15  1226.36 
15  12  24.38 

15  12  22.60 
15  12  21.02 
15  12  19.64 
15  12  18.47 

15  12  17.51 

15  12  16.75 
15  12  16.20 
15  12  15.86 
15  12  15.72 
15  12  15.78 

15  12  16.05 
15  12  16.53 


17  47  15-5 
17  46  46.7 

17  46  18.4 

17  45  50.6 

17  45  23.4 

17  44  56.7 
17  44  30.7 
1744  5-2 
174340-3 
17  43  16.0 

17  42  52.3 
1742  29.1 
17  42  6.6 
17  41  44.8 

17  41  23-7 

1741  3-2 
17  40  43-4 
174024.3 
1740   5.8 

173948.1 

173931.0 
17  39  14.7 
173859.1 
17  38  44.2 
173830.1 

17  38  16.8 
1738  4-2 
17  37  52.4 
17  37  41-3 
17  37  31.0 

17  37  21.5 
17  37  12.8 

1737  4-8 
17  36  57-6 
173651.2 

-17  36  45.7 
17  36  40.9 

17  36  36.9 
17  36  33-7 
17  36  31.4 

-17  36  29.9 
17  36  29.2 
17  36  29.3 
17  36  30.2 
17  36  31.9 

-17  36  34-5 
17  36  37-9 


Hor. 
Par. 


0.5 
0.5 
0.5 

0-5 
0.5 

0*5 

0.5 

0.5 

0.5 
0.5 

0.5 
0.5 

0.5 

0.5 
0.5 

0.5 

0.5 
0.5 

0.5 
0.5 

0.5 

0.5 
0.5 
0.5 
0.5 

0.5 

0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

0.5 

0.5 
0.5 

0.5 
0.5 
0.5 

0.5 
0.5 

0.5 
0.5 
0.5 
0.5 

0.5 


S.T.of 
Semi*  J  Sem. 
diam.'  Past. 

Mer. 


X.9 
1.9 
1.9 
1.9 
1.9 

1.9 
X.9 
1.9 
1.9 
1.9 

1.9 

1-9 
1.9 
1.9 

1.9 

X.9 
1.9 
1.9 
1.9 
1.9 

1.8 
1.8 


s 
0.Z3 

0.X3 

0.13 

0.13 

0.13 


0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
O.X3 

0.13 
0.13 
0.13 
0.13 
0.Z3 

0.13 
O.X3 
1.8  0.13 
i.8J  O.X3 
1.8  0.13 

1.8'  ai3 


1.8 
1.8 


0.13 
0.13 
x.8i  O.X3 
1.8'  0.Z3 

i.8i  O.X3 
1.8.  0.13 
X.8  0.13 
x.8  O.X3 
x.8,  0.13 

i.8i  ai3 
1.8'  0.13 
x.8'  O.X3 
x.8,  0.X3 


'I 
1.8 

x.8 
1.8 


0.13 

0.X3 
0.13 


i.8i  0.X3 
i.8|  0.X3 
1.8  0.13 


I 


0.5: 
0.5 


i.8|  0.13 
1.8  ax3 


PART    111 


p  II  i:  N  o  M  i:  N  A 
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NEPTUNE,  1896. 


FOR  TRANSIT  AT  WASHINGTON. 


Date. 


Mean 

Time 

of 

Transit 


Oct.  I 

2 

3 
4 
5 

6 

7 
8 

9 
zo 

II 

12 

13 
M 
15 

z6 

17 
i8 

19 

20 

21 

22 

23 
24 
25 

26i 

27 
28 

29 

30 

3» 
Nov.  I 

2 

3 
4 

5 

6 

7 
8 

9 

10 
zi 

Z2, 
13 

M 


15! 
16 


h    m 

631-7 
627.8 

623.8 

6  19.9 

615.9 

611.9 
6  8.0 
6  4.0 
6  0.0 
556.0 

5  52-1 
548.1 

5  44-1 
540.1 

536.x 

532.1 
528-1 
524.2 

5  20. 2 

5  16.2 

5  12.2 
5   8.2 

5  4-2 
5  0.2 
456.2 

452.2 
448.2 

4  44-1 
440.1 

436.1 

432.1 
4  28.1 
4  24.0 
4  20.0 
4  z6.o 

4  12.0 
4   8.0 

4  3-9 
3  59-9 
3  55-9 

351-9 

3  47-8 
3  43-8 
3  39-8 
3  35-7 

331-7 
3  27.6 


Apparent     j    Apparent    '  S.T.of 

R.  Ascension    Declination  1  (lor.  Semi-   Scni. 


at 
Transit 


h 
5 
5 
5 

5 
5 

5 

5 

5 
5 
5 

5 
5 
5 

5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 

5 
5 
5 
5 

5 
5 
5 
5 
5 

5 

5. 
5 
5 

5 

5 
5 
5 

5 
5 

5 
5 


m 
8 

8 

8 

8 

8 


at 
Transit 


8 

9-iii+2 


Par.  idiam. 


7.68 
6.II 
4.4X 

2.55 

8   0.55 

7  58.43 
756.16 

7  53.76 
7  51.22 


2 
2 

2 
2 

+2 

2 
2 
2 
2 


748.55+2 

7  45-75    2 
7  42.80    2 

7  39-74    2 
7  36.56 


7  33-24 

7  29.79 
7  26.21 

722.52 

7  18.70 


+2 
2 

2 
2 
2 


+2 

2 


7  14-75 
7  10.69 

7   6.5Z 

7    2.22 

6  57.81 

6  53-29+2 
6  48.67 

6  43-92 
6  39.05 
634.08 

6  29.01 

6  23.85! 
6  18.58' 


+2 

2 


613.21 
6  7-75! 
6  2.19+2 
556.53;  2 
5  50-77 
5  44-93: 
5  3902, 

5  33.02+2 
5  26.95  2 
5  20.79 

5  M-55 
5    8.24 

5  1.85+2 
455.40+2 


4048.7 
4044.9, 
4041.0 
40  37o| 
40  32.8 

4028.5 
40  24.0 
40  19.4 

40  14.7 
40   9-9 

40  5-0 
39  59.9 
39  54.8 
39  49-5 
39  44-t 

39  38.7 

3933.1 

39  27.4 
3921.6 

39  15-7 

39  9.6 
39  3-5 
38  57.4 
3851.1 

38  44-7 

38  38.3 
38  31-7 
3825.1 
38  18.3 
381Z.5 

38  4-6 
37  57-6' 
37  50.61 
37  43-5, 
3736.3 

37  29. 1 
3721.7 
37  M-3| 
37  6.9' 
36  59.4! 

3651.8! 
3644.1 

3636.4 
36  28.7| 
36  20.9 

3613.1' 

36    5.31 


0.3; 
0.3' 

0.3 
0.3; 

0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 

0.3J 
0.3! 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 

0.3 
0.3' 

0.3I 
o.3| 

0.3' 

0.3! 
0.3! 
0.31 

o.3i 

I 

0.3 
0.3 


Pass. 
Mer. 


s 

3  0.09 
31  0.09 
3'  0.09 
3|  0.09 
31  0.09 

I 
3i  0.09 

I 

3  0.09 
3  0.09 
3I  0.09 
3!  0.09 


0.09 
0.09 
0.09 
0.09 
0.09 


0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

3  0.09 
3,  0.09 
3!  0.09 
3  0.09 
3]  0.09 

3'  0.09 
3  0.09 
3  0.09 
3i  0.09 

3!  0.09 

I 
0.09 

0.09 

o.io 

o.  10 

O.IO 


0.10 
0.10 

O.IO 
O.ZO 

31  0.10 

.3'  0.10 
>3l  O.IO 


I 


Date. 


Mean 

Time 

of 

Transit 


Nov.  1 6, 

171 
18 

19 

20' 

I 

2l| 
22I 

23' 
24 
25 

26 

27 

28 

29 
30 

Dec.  II 

2 
3 

4' 
I 

5| 

6, 

7 
8 

9 
10 

II 
12 

«3 

i6| 

18 

I 

19 

20{ 

i 

2Xi 

22 

I 
23 

24' 

26 

27 
28' 

29 
301 

31I 
32I 


h    m 
327.6 

3  236 
319.6 

315-5 
311-5 

3  7-4 
3  3-4 
259-3 

255-3 
2  51.2 

247.2 
243.1 
239.1 
235.0 
2  31.0 

2  26.9 
222.9 
2  18.8' 
2  14.8 
2  10.7! 

2  6.71 
2  2.6| 
58.6 

54-5| 
50.5 

46.4 
42.4 

38.3 

34.3 
30.2 

26.2 
22.1 
18. 1 
14.0 
9-9 

^1 
1.8 

o  57.8 

053.8 

049.7 

045.7 
041.6 
o  37.6i 

033.5 
029.5 

025.5 
021.4 


Apparent     '    Apparent  I  S.T.of ' 

R.  Ascension  1  Declination  Hor.  Semi-   Sem. 

at  at  Par.   diam.'  Pus. 

Transit  Transit  Mer. 


h    m     8     I 
5  14  55.40+2 
5  14  48.891   2 
51442.33!   2 


5  14  35-70 
5  14  29.01 

5  14  22.26 


2 
2 

+2 


51415.44]  2 
5  M  8.59|  2 
5 14    1.69    2 

51354-75    2 

5  13  47-77 1+2 
51340.75  2 
5  13  33-69  2 
513  26.60    2 

51319.46  2 

5  13  12.29+2 

513   5-"  2 

5  12  57.92  2 

5  12  50.70  2 

51243.47  2 

5  12  36.22+2 
512  28.96  2 
5  12  21.68  2 
5  12  14.41  2 
512   7.14    2 

511  59.88  +2 
511  52.62  2 
51145.36  2 
5  II  38.12  2 
51x30.89    2 

5  II  23.67+2 
511  16.48  2 
511  9.32  2 
5 II  2.18  2 
51055.07    2 

5  10  47.99  +2 
51040.93  2 
51033.91  2 
5  10  26.92  2 
5  10  19.99    2 


5  10  13.T1 
5  10  6.28 
5  959-50 
9  52.78 
946.10 


9  39-47 
932.90 


+2 

2 
2 
2 
2 

♦-2 

f2 


36    5-3 


35  57.4 

0.3 

35  49-4 

0.3 

35  4M 

0.3 

35  33-4 

0.3 

35  25.3 

0.3 

35  17-2 

0.3 

35  9-1 

0.3 

35  i-o 

0.3 

34  52.9 

0.3 

34  44-9 

0.3 

34  36.9 

0.3 

34  28.8 

0.3 

34  20.6 

0.3 

34  12.4 

0.3 

34  4-2 

0.3 

3356.1 

0.3 

33  48.0 

0.3 

33  39.9 

0.3 

3331.9 

0.3 

33  23.8 

0.3 

33  15.7 

0.3 

33  7-7 

0.3 

32  59-7 

1 

0.3 

32  51-7 

32  43-8 
32  36,0 
32  28.2 
32  20.4 
32  12.7 

32  5-0 
31  57.4 
31  49-9 
31  42.4 
31  350 

31  27.7 
31  20.5 

31  13-3 
31    6.2 

3059.1 

30  52.2 

3045.4 
30  38.6 

30  31.9 
30  25.3 

30  18.8 
30  12.5 


0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 

0.3 

0.3 

0.3 
0.3 

0.3 

0.3 
0.3 

0.3 
0.3 

0.3 
0.3 
0.3 

0.3 
0.3 

0.3 

0.3 

0.3 
0.3 

0.3 

0.3 

0.3 
0.3 

0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 


1-3 

0. 

1.3  0. 

1.3  0. 

I-3|  0. 

X.3 

0. 

1-3 

0. 

1.3 

0. 

1. 31  0. 

1.3  0. 

1.3 

0. 

x-3 

0. 

1-3 

0. 

1.3 

0. 

1-3 

0. 

1.3 

0. 

1-3 

0. 

1.31  0. 

1.3  0. 

1.3  0. 

1.3  0. 

X.3 

0. 

X.3  0. 

1.3  0. 

1.3  0. 

1.3  0. 

1.3,  0. 

1.3'  0. 

1.3!  0. 

1.3  0. 

1.3  0. 

1.3!  0. 

1.3!  0. 

1.3  0. 

1.3  0. 

1-3,  0. 

1 
1.3  0. 

1.3  0. 

1.3'  0. 

1.3;  0. 

1.3  0. 

1.3'  0. 

1-3 

0. 

1.3 

0. 

1.3  0. 

1.3  0. 

1.3  0. 

1 

l.3l 

0. 

8 
,10 

,10 
lO 
10 

.10 

10 
10 
10 

.10 

.10 

10 
,10 
,10 
,10 

10! 

10  I 
10  , 
10 
10 
10  I 

10 
10 
10 
10  , 
10 

10 
10 
10 
10 
10 

10  I 
10 

10' 
10 

10 

I 

ZO 

10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
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412  ECLIPSES,  1896. 


ECLIPSES    IN    1896. 


In  the  year  1896  there  will  be  four  eclipses,  two  of  the  sun  and  two  of  the  moon. 
I. — An  Annular  Eclipse  of  the  Sun,  1896,  February  13,  invisible  at  Washington. 

ELEAfENTS  OF  THE  ECLIPSE. 

d    h      m       ■ 

Greenwich  mean  time  of  j  in  right  ascension,  February  13  3  32  25.9 

h       m        ■  ■  ■ 

Sun  and  moon*s  R.  A.  21  47  8.01  Hourly  motions      9.79  and  113.38 

Sun's  declination                 13  22  i2.'3  S.                  Hourly  motion  o  50.5  N. 

Moon's  declination              14  17  33.2  S.                  Hourly  motion  12  35.0  N. 

Sim's  equa.  hor.  parallax                  8.9  Sun's  true  semidiameter  16  11.7 

Moon's  equa.  hor.  parallax       5429.3  Moon's  true  semidiameter  14  50.1 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

LoDRitude  from  Latitade. 

Greenwich.  *— wiu-c 

d       h       m  e        <  e        « 

Eclipse  begins  February  13  i  53.9  137  45.9  W.  58  32.5  S. 

Central  eclipse  begins  13  3  38.8  117     0.7  E.  76  21.0  S. 

Central  eclipse  ends  13  5     8.5  28  24.5  E  •  41     4.5  S. 

Eclipse  ends  •    13  6  53.2  7  10.8  W.  10  32.9  S. 


n. — A  Partial  Eclipse  of  the  Moon,  1896,  February  28,  invisible  at  Washington,  but 
visible  generally  in  Europe,  Asia,  and  Africa. 

ELEMENTS  OF  THE  ECLIPSE. 

d    h      ID       • 

Greenwich  mean  time  of  S  in  right  ascension,  February  28  8  15  40.4 

h      m       s  s 

Sun's  right  ascension        22  45  20.08  Hourly  motion  9.38 

Moon's  right  ascension     10  45  20.08  Hourly  motion  136*15 

O  «  W  ■  *  J* 

Sun's  declination                 7  54  21.3  S.                  Hourly  motion  o  50.7  N. 

Moon's  declination              7  16  18.4  N.                  Hourly  motion  17  30.7  S. 

Sun's  equa.  hor.  parallax  8.9                 Sun's  true  semidiameter  16     8.5 

Moon's  equa.  hor.  parallax  61   15.5                Moon's  true  semidiameter  16  40.7 

TIMES  OF  THE  PHASES. 

d      h      m 

Moon  enters  penumbra  February  28     5  14.4 


Greenwich  Mean  Time. 


Moon  enters  shadow  28     6  16.3 

Middle  of  the  eclipse  28     7  45.8 

Moon  leaves  shadow  28     9  15.1 

Moon  leaves  penumbra  28  10  16.7 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

Contacts  of  Shadow  Angles    of    position  The  moon  being  in  the  cenith 

with  moon's  Hrob.  from  north  point.  in  longitude  and  In  latitude. 

from  Greenwich 


Magnitude  of  the  eclipse  =  0.871,  (moon's  diameter  =  i.o). 


First  85  to  E .  88     3  E.  7  51  N.  | 

Last  30  to  W.  44  56  E.  6  59  N.  ' 
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HI. — A  Total  Eclipse  of  the  Sun,  1896,  August  8,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE, 


m 


Greenwich  mean  time  of  i  in  right  ascension,  August  8  16  37  19.7 

h 


m       ■ 

Sun  and  moon's  R.  A.         9  17  57.53 

Sun's  declination               ^5  44  ^3*4   N. 

Moon's  declination            16  29  18.9   N. 

Sun's  equa.  hor.  parallax  8.7 

Moon's  equa.  hor.  parallax      59  28.0 

CIRCUMSTANCES  OF  THE  ECLIPSE 


s  ■ 

Hourly  motions     9.50  and  137.95 


Hourly  motion 

Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiameter 


Eclipse  begins 
Central  eclipse  begins 
Central  eclipse  at  noon 
Central  eclipse  ends 
Eclipse  ends 


August 


m 


d       h 

8  14  43.3 

8  15  53-2 
8  16  37.3 

8  18  25.3 

8  19  34.9 


Longitude  from 
Greenwich. 

32  22.3  E  . 

o  20.5  W. 

Ill   59. 1   E  . 

179     5.9  W. 

158  34-5  E  . 


o  43.6  S. 

13  560  S.  . 

15  48.0 

16  X1.4 


Latitude. 
47   46.8   N. 

62  51.5  N. 

65  17.9  N. 

20  8.5  N. 

3  29.2  N. 


IV. — A  Partial  Eclipse  of  the  Moony  1896,  August  22,  visible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE. 

d      h      m    ■ 

Greenwich  mean  time  of  ^  in  right  ascension,  August  22  19  32  3.4 

h 


m       s 

Sun's  right  ascension        10  10  44.30 
Moon's  right  ascension     22  10  44.30 

Sun's  declination  n   ^5  37*3  M* 

Moon's  declination  10  38  44.8  S. 


Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 


Moon  enters  penumbra 
Moon  enters  shadow 
Middle  of  the  eclipse 
Moon  leaves  shadow 
Moon  leaves  penumbra 


55 


8.7 
4.2 


Hourly  motion 
Hourly  motion 

Hourly  motion 

Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiameter 


8 
9.20 

II2.8I 

o  51.2  S. 
13  29.8  N. 
15  49-6 
H  59-6 


TIMES  OF  THE  PHASES. 

d      h       m  % 

August    22    16      6.7 

22  17  24.5 

22  18  57.5 

22  20  30.4 

22  21  47.9 


Greenwich  Mean  Time. 


CIRCUMSTANCES  OF  THE  ECLIPSE. 


ContacU  of  Shadow 
with  moon's  limb. 


First 
Last 


Ancles    of    position 
from  north  point 


loi  to  E  • 
153  to  W. 


The  moon  beins  in  the  tanilb 
in  lonfcitude 

from  Greenwich 

81'  26  w. 
126  35  W. 


and  in  latitude. 

II     7  S. 
10  26  S. 


Magnitude  of  the  eclipse  =  0.735  (moon's  diameter  =  i.o). 

The  regions  within  which  the  eclipses  of  the  sun  are  visible,  are  laid  down  on  the 
accompanying  charts,  from  which,  by  means  of  the  dotted  lines,  may  also  be  found  the 
Greenwich  times  of  beginning  and  ending  for  any  place  within  fifteen  or  twenty 
minutes. 
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BESSELIAN  ELEMENTS  OF  THE  ANNULAR 

ECLIPSE 

OF  THE  SUN,  1896,  FEBRUARY  13. 

• 

1 

Co-ordinates  of 

Radius  of  Penumbra 

Centre    of    Shadow    on 

Direction  of  Aiis  of  Shadow. 

and  Shadow 

Greenwich 
Mean 
Time. 

Fundamental  Plane. 

On  Fundamental  Plane. 

X 

y 

Log  tin  J 

L«gC08^ 

M 

/ 

/' 

h       m 

I  50 

-0.78773 

-1.38730 

-9.36473 

+9.98803 

• 
23   53.4 

+0.57086 

+0.02483 

2   0 

—0.71082 

-1.35133 

-9.36465 

+9.98803 

26   23.4 

+0.57088 

+  0.02485 

10 

0.63391 

1.31535 

9.36458 

9.98804 

28  53-5 

0.57090 

0.02487 

20 

0.55700 

1.27937 

936451 

9.98804 

31  23.5 

0.57092 

0.02489 

30 

0.48009 

1.24338 

9.36444 

9.98804 

33  53.5 

0.57093 

0.02490 

40 

0.40318 

1.20739 

9.36436 

9.98805 

36  23.5 

0.57095 

0.02492 

50 

0.32628 

1.17139 

9.36429 

998805 

38  53.5 

0.57097 

0.02494 

,    3    0 

—0.24938 

-1. 13538 

—  9.36422 

+9,98806 

41  23.5 

+0.57098 

+0.02495   , 

i        10 

0.17249 

1.09937 

9.36415 

9.98806 

43  53-5 

0.57100 

0.02497 

1        30 

0.09560 

1.06335 

9.36407 

9.98806 

46  23.6 

O.5710I 

0.02499   1 

1        30 

— O.O1871 

1.02732 

9.36400 

9.98807 

48  53.6 

0.57103 

0.02500 

40 

+0.05818 

0.99128 

9.36393 

9.98807 

51  23.6 

0.57104 

0.02501 

50 

0.13506 

0.95523 

9.36386 

9.98807 

53  53.6 

0.57105 

0.02502 

4    0 

+0.21 194 

— 0.91917 

-9.36378 

+9.98808 

56  23.6 

+0,57106 

+0.02503    • 

10 

0.28882 

0.8831 1 

9.36371 

9.98808 

58  53.6 

0.57107 

0.02504 

1        20 

1 

036570 

0.84705 

9.36364 

9.98808 

61  23.6 

0.57108 

0.02505   ' 

!          30 

0.44258 

0.81098 

9.36357 

9.98809 

63  53-7 

0.57109 

0.02506   j 

:     40 

0.51946 

0.77491 

9-36349 

9.98809 

66  23.7 

0.571 10 

0.02507   1 

1     50 

1 

0.59633 

0.73883 

9.36342 

9.98810 

68  53-7 

0.571 1 1 

0.02508   1 

5    0 

+0.67320 

—0.70275 

-936335 

+9.98810 

71  23.7 

+O.57112 

+  0.02509 

10 

0.75006 

0.66666 

9.36328 

9.98810 

73  53.7 

O.57113 

0.02510 

20 

0.82692 

0.63057 

9.36321 

9.9881 1 

76  23.7 

0.571 14 

0.0251 1 

30 

0.90377 

0.59447 

9.36313 

9.9881 1 

78  53.7 

O.57II5 

0.0251 1 

40 

0.98062 

0.55836 

9.36306 

9.98812 

81  23.8 

0.571 15 

0.02512    < 

50 

1.05747 

0.52225 

9.36299 

9.98812 

83  53.8 

0.571 16 

0.02512 

6    0 

+  I.13431 

—0.48613 

—9.36292 

+9.98813 

86  23.8 

+0.571 16 

+0.02513 

1        10 

I.2III5 

0.45001 

9.36285 

9.98813 

88  53.8 

0.571 16 

0.02513    1 

20 

1.28798 

0.41389 

9.36277 

9.98813 

91  23.8 

O.57II7 

0.02514   1 

30 

1. 3648 1 

0.37776 

9.36270 

9.98814 

93  53.8 

0.571 17 

0.02514 

1        40 

1. 44 1 63 

0.34163 

9.36263 

9.98814 

96  23.8 

0.571 17 

0.02514   1 

!      50 

1. 5 1 845 

0.30548 

9.36256 

9.98815 

98  53-9 

0.571 18 

0.02515 

;  ^  ° 

+  159527 

—0.26933 

—9.36249 

+9.98815 

loi  23.9 

+0.571 18 

+0.02515 

1 

1 

Greenwich 

LoR  A  X 

LoK  A/ 

Log  ^  fi 

Log  Tanitent 
Con 

B  of  Angles  of 
es — 

Mean 

for 

for 

for 

Time. 

z  Minute. 

z  Minute. 

1  Minute. 

Penumbra. 

1        Shadow. 

1 

h        ni 
I       0 

+    7.8861 

+    7-5555 

+  I.1761 

+  7.67540 

'+7.67323   , 

2      0 

7.8860 

7-5560 

I.I761 

7.67540 

7.67323 

3     0 

7.8859 

7.5565 

I.1761 

7.67539 

1        7.67322 

4     0 

7.8858 

7.5569 

I.1761 

767539 

;    7.67322 

5     0 

7.8857 

7-5573 

I.1761 

7.67539 

7.67322 

6    0 

7.8856 

7.5577 

I.1761 

7.67538 

7.67321 

7    0 

+    7.8854 

+  7.5581 

+  I.1761 

+  7.67538 

+7.67321  , 

NoTC— Geographical  poiitiont,  centre  line,  Ac,  are  not  given  for  this  eclipse. 
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BESSELIAN  ELEMENTS  OF  THE  TOTAL  ECLIPSE 

OF  THE  SUN,  1896,  AUGUST  8. 

Co-ordinatet  of 

Radios  of  Pennmbra 

Centre    of    Shadow    on 

Direction  of  Axle  of  Shadow. 

and  Shadow 

Greenwich 
Mean 
Time. 

Fundamental  Plane. 

On  Fundamental  Plane. 

X 

y 

Logain  d 

Logcot^ 

A* 

/ 

/' 

h       m 
14  40 

— 1.01510 

+ 1. 19269 

+9.43396 

+9.98335 

• 

ai8  40.7 

+0.53912 

—0.00675 

SO 

0.92858 

1.15563 

9.43390 

9.98336 

221  10.7 

0.53912 

0.00676 

IS    0 

—0.84206 

+1.11857 

+9.43385 

+9.98336 

223  40.8 

+O.539II 

•—0.00677 

10 

0.75554 

1. 08 1 49 

9.43380 

9.98336 

226  10.8 

0.53910 

0.00678 

20 

0.66902 

1.04440 

9.43375 

9.98337 

228  40.8 

0.53909 

0.00679 

30 

0.58249 

1.00730 

9.43370 

9.98337 

231  X0.9 

0.53908 

o,oo68o 

40 

0.49597 

0.97020 

9.43365 

9.98338 

233  40.9 

0.53907 

0.00681 

SO 

0.40945 

0.93309 

9.43359 

9.98338 

236  10.9 

0.53906 

0.00682 

16    0 

—0.32293 

+0.89597 

+9.43354 

+9.98339 

238  40.9 

+0.53905 

—0.00683 

ID 

0.23641 

0.85884 

9.43349 

9.98339 

241    II.O 

0.53904 

0.00684 

20 

0.14989 

0.821 7 1 

9.43344 

9.98340 

243  41.0 

0.53902 

0.00685 

30 

—0,06338 

0.78457 

9-43339 

9.98340 

246    II.O 

0.53901 

0.00687 

40 

+0.02313 

0.74742 

9.43334 

9.98341 

248  41.0 

0.53899 

0.00688 

50 

0.10964 

0.71026 

943329 

9.98341 

251  II. I 

0.53898 

0.00689 

17     0 

+O.19615 

+0.67309 

+9.43324 

+9.98342 

253  4I.I 

+0.53896 

—0.00691 

10 

0.28266 

0.63592 

9.43318 

9.98342 

256    I  X.I 

0.53895 

0.00692 

20 

0.36917 

0.59874 

9.43313 

9.98342 

258  41.2 

0.53893 

0.00694 

30 

0.45568 

0.56155 

9.43308 

9.98343 

261    II.2 

0.53891 

0.00696  [ 

40 

0.54218 

0.52435 

9.43303 

9.98343 

263   41.2 

0.53889 

0.00698 

50 

0.62868 

0.48714 

9.43298 

9.98344 

266    1 1.2 

0.53887 

0.00700  , 

18      0 

+071518 

+0.44993 

+9.43293 

+9.98344 

268   41.3 

+0.53885 

—0.00702 

ID 

0.80168 

0.41271 

9.43287 

9.98344 

271    II.3 

0.53883 

0.00705  1 

20 

0.88817 

0.37549 

9.43282 

9.98345 

273   41-3 

0.53881 

0.00707  1 

30 

0.97466 

0.33826 

9.43277 

9.98345 

276    II.4 

0.53879 

0.00709  ' 

40 

I.06115 

0.30102 

9.43272 

9.98345 

278   41.4 

0.53877 

0.00712 

50 

1. 1 4763 

0.26377 

9.43267 

9.98346 

281    II.4 

0.53875 

0.00713 

19      0 

+ 1. 2341 1 

+0.22652 

+9.43261 

+9.98346 

283   41.4 

+0.53872 

—0.00715 

10 

1.32058 

0.18926 

9.43256 

9.98346 

286    II.5 

0.53870 

0.00718 

,              20 

1.40705 

0.15199 

9.43251 

9.98347 

288   41.5 

0.53867 

0.00720  1 

30 

I -4935 1 

0.1 1472 

9.43246 

9.98347 

291    II.5 

0.53865 

0.00723  '^ 

40 

+  1-57997 

+0.07744 

+9.43240 

+9.98347 

293   41-5 

+0.53862 

—0.00725 

Greenwich 

Log  Hx 

LoK  A  V 

Log  A  /t 

Log  Tangent] 

1  of  Angles  of 

Mean 

for 

for 

for 

\^vU 

C8 

Time. 

I  Minnte. 

X  Minute. 

I  Minnte. 

Pennmbra.     ' 

1 

Shadow. 

h       m 
14      0 

+    7.9371 

-  75683 

+  1. 1762 

+  7.66406 

+  7.66190 

15      0 

7.9371 

7-5691 

1. 1 762 

7.66407 

7.66190 

16      0 

7.9371 

75697 

1. 1762 

7.66407 

7.66190 

17      0 

7.9371 

7.5702 

1.1762 

7.66407 

7.66190 

18      0 

7.9370 

75707 

1. 1762 

7.66408 

7.66191 

19      0 

7.9369 

7-5712 

1. 1762 

7.66408 

7.6619I 

20      0 

+   7.9367 

-  7 

.5717 

+  1. 1762 

+  7.66408 

+  7.6619I 

416 


ECLIPSES,  1896. 


PATH  OF  THE  SHADOW  DURING  THE  TOTAL  ECLIPSE 

r 

OF  THE  SUN, 

1896,  AUGUST  8. 

Greenwich 
Mean 
Time. 

Northern  Limit 

of 
Shadow  Path. 

Central  Line. 

Southern  Limit 

of 
Shadow  Path. 

Duration 

of 
Totality 

on 

Central 

Line. 

Latitude. 

Longitude  from 
Greenwich. 

Latitude. 

Loni(itude  from 
Greenwich. 

Latitude. 

Longitude  from 
Greenwich. 

0       ' 

• 

• 

• 

e         * 

e         r 

m      1 

Limits. 

+63  10.6 

0  57-4  W. 

+62  51.5 

0  20.5  W. 

+62    18.2 

0  49.2  E. 

15' 

^55" 

67  20.0 

12    0.9  E. 

67  46.x 

17  23.6  E. 

68   X2.2 

22  46.3 

I  34-7 

16 

0 

+71  24-3 

34  53-6 

+7X    3-8 

38  3X.8 

+70  43.3 

42   lO.O 

I  47.9 

5 

72  43-4 

52  16.0 

72    6.2 

54  55-9 

71   29.0 

57  35.8 

I  57-7 

10 

72  51  5 

66  59.0 

72    5-8 

68  45.2 

7X  20.1 

70  31.4 

2     5.5 

15 

72  16.7 

79  18.5 

7x  27.x 

80  18.6 

70  37-5 

81    18.7 

2  12.2 

20 

71  15.0 

89  27.x 

70  24.4 

89  5X.X 

6933.8 

90  15.  X 

2  17-9 

as 

69  56.0 

97  44-6 

69    5.8 

97  43.6 

68  X5.6 

97  42.6 

2  22.7 

30 

468  26.2 

104  34-3 

+67  37.6 

104  X5.5 

+66  49.0 

X03  56.7 

2  26.9 

35 

66  50.4 

no  18.  X 

66    3.6 

109  45.x 

65  x6.8 

X09  12. X 

2  30.6     1 

40 

65    9.6 

115  5.9 

64  24.9 

XX4  22.7 

63  40.2 

113  39.8 

2  33-9 

45 

63  26.7 

XX9  13.X 

6a  44.x 

X18  23.3 

62    X.5 

"7  33.5 

2  36.5 

50 

61  41.9 

X22  45.7 

61    X.4 

X2X   51.8 

60  20.9 

X20  57.9 

2  38.5 

55 

59  56-4 

125  54- 1 

59  17-9 

X24  57.2 

58  39-4 

124  0.3 

2  40.0 

17 

0 

+58  10.2 

128  4X.6 

+57  33.6 

X27  42.7 

+56  57.0 

X26  43.8 

2  41.X 

5 

56  23.5 

X31  X3.8 

55  48.8 

X30  13-5 

55  14- 1 

129  13-2. 

2  41-7 

10 

54  36.4 

133  33-x 

54    3-5 

132  31-9 

53  30.6 

131  30.7 

2  41.8 

15 

52  48.9 

135  43-3 

52  17.7 

134  415 

51  46.5 

133  39.7 

2  4M 

20 

51    0.8 

X37  46.0 

50  313 

X36  43.8 

50    X.8 

135  41  6 

2  40.6 

25 

49  "•! 

139  43.4 

48  44-2 

X38  40.9 

48  16.3 

137  38.4 

2  39.3 

30 

+47  22-5 

141  37-4 

+46  56.1 

MO  34-7 

+46  29.7 

X39  32.0 

2  37.6 

35 

45  31.9 

143  30.5 

45    7-1 

142  27.5 

44  42.3 

X41  24.5 

2  35-4 

40 

43  39-9 

145  24.x 

43  16.6 

X44  20.8 

42  53.3 

143  i7«5 

2  32.7      1 

45 

41  46.0 

147  19.8 

41  24.3 

146  16. 1 

41    2.6 

X45  12.4 

2  29.5      1 

50 

39  49.6 

X49  19.6 

39  29.5 

X48  X5.5 

39    9-4 

147  11.4 

2  25.8      1 

55 

37  49-9 

X51  27.7 

37  31.5 

X50  22.4 

37  13-1 

X49  X7.X 

2  2X.6 

1 

18 

0 

+35  46-2 

•  153  46.2 

+35  29.7 

152  39.x 

+35  1 3- 2 

X5X  32.0 

2  16.7       1 

5 

33  36.8 

156  21.3 

33  22.5 

X55  1 1.8 

33    8.2 

154    2.3 

2   II.O 

10 

31  18.9 

159  22.0 

31    7-3 

158    8.4 

30  55-7 

156  54.8 

2     4-5      ! 

15 

28  47.0 

163    6.9 

28  39-4 

161  46.0 

28  31.8 

x6o  25.1 

I    56.9       1 

20 

25  484 

168  19.3  E. 

25  47.7 

166  40.7 

25  47-0 

165    2.1 

X  46.5 

25 

21  18.3 

X77  IO-5  E. 

22  22.3 

X71  59-8  E. 

X  28.1 

Limits. 

+20  40.0 

X78  44.8  w. 

+20    8.5 

179    5-9  W. 

+19  34-6 

179  29.3  w. 

1 

1 
1 
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1 

WASHINGTON  MEAN  TIME. 

PHASES  OF  THE  MOON.                                                                    ' 

New  Moon. 

First  Quarter. 

Pall  Moon. 

Last  Quarter. 

d     h     m 

d     h     m 

d     b     m 

d     h     m 
January         6  22  16.7 

January       14     5  11.2 

January        22     9  34.1 

January       29  15  47.1 

February       5     7  29.8 

February    12  23     4.4 

February     21     4     6.4 

February     28     2  43.1 

March            5  18  20.7 

March         13  17  39.7 

March          21   18  48.5 

March          28  12  13.3 

April              4     7  15.9  ; 

April            12  II   14.6 

April            20     5  38,5 

April            26  20  39.0 

May               3  22  17.0 

May             12     2  38.4 

May              19  13  12.8 

May              26     4  48.3 

June               2  14  54.0 

June            10  15  34.6 

June             17  18  32.4 

June             24  13  46.7 

July                2    8  15.0 

July             10     2  26.8 

July              16  22  56.1 

July              24    0  36.9 

August           X     I  26.1 

August          8  II  53.6 

August         15     3  54.3 

August         22  13  56.2 

August         30  17  47.0 

September    6  20  35.1 

September  13  11     1.3 

September  21     5  41. i 

September  29     8  50.2 

October        6     5  lo.o 

October       12  21  39.2 

October       20  23     9.2 

October       28  22  12.4 

November     4  14  18.8 

November    11  12  32.4 

November    19  17  16.7 

November    27     9  35.5 

December     4     0  42.8 

December    11     7  21.1 

December    19  10  57.1 

December    26  19    0.4 

PERIGEE,  APOGEE.  AND  GREATEST  LIBRATION.                                            j 

Perigee. 

Apogee. 

Greatest  Libration. 

d       h 

d      h 

d     b     m 

d     h    m 

January              3  11. 0 

January             19  11.3 

January      11   11     0  E. 

January      25  14  49  W.' 

January            31     8.8 

February           16     2.9 

February     7     2  50  E. 

February   22  20  50  W. 

February          28  18.3 

March                14     8.3 

March          5  24  11  E. 

March        22     3  28  W. 

March               28     6.3 

April                  10  10.6 

April            3     6  14  £. 

April           19    4  20  W. 

April                 25  16.1 

May                     7  22.6 

May              I   12  23  E. 

May            16  12  12  W.i 

May                   23  18.2 

June                     4  15.5 

May            29  13  46  E. 

June           11  20    4  W.i 

June                  19  22.2 

July                      2  10. 1 

June           26     5     0  E. 

July             8  15  55  W. 

July                   15    0.9 

July                    30     4.7 

July            23     2  32  E. 

August         5    6     7  W. 

August              II     1.3 

August               26  21.4 

August        18     9  38  E. 

September  2     6  44  W. 

September         8     2.8 

September        23     9.7 

September  1 4  15  22  E. 

September30  12  27  W. 

October              6  12.0 

October             20  12.9 

October      12  15  22  E. 

October     28  x8  17  W. 

November          3  23.7 

November          16  16.4 

November    9  21  30  E. 

November  25  15  43  W. 

December           2     9.3 

December          14    6.9 

December    8     3  23  E. 

December  22    8  26  W. 

December         30     7.3 

FORMULAE  FOR  THE  LIBRATION  OF  THE  MOO 

•N. 

Put  /,  the  inclination  of  the  moon's  equator  to  the  ecliptic  ( =1^  28'.8  ). 

Q,  the  mean  longitude  of  the  moon's  ascending  node,  (see  page  278) 

,  or  the  mean  longitude 

of  the  descending  node  of  the  moon's  equator. 

C,  the  angle  at  the  centre  of  the  moon's  disk  made  by  a  lunar  meridian  with   the  circle  of    || 

declination,  counted  from  north  to  east  on  the  apparent  disk. 

^1  P»  n'l  ^'  the  apparent  longitude,  latitude,  right  ascension,  and  declination 

of  the  moon,  corrected 

for  parallax. 

X\  the  selenocentric  longitude  of  the  earth,  counted  on  the  moon's  equator  from  its  descend-      | 

ing  node,  Q, 

t.  A.Q'.  ([.  the  quantities  defined  on  page  276.  where  their  values  for  the  yea 

LT  are  given. 

The  moon's  libration  in  longitude  and  latitude  may  then  be  found,  for  an; 

jT  time,  by  means  of  the 

following  formulae,  in  connection  with  the  tables  given  on  pages  276  and  27; 

r:— 

^  X  ssz  -^  o'.57  sin  2  (Q  —  X) 

a  =  sin  /cos  (0  —  ^) 

Set  iadle.  ^aee  vt\ 

tan  ^  =  tan/sin  (Q -X)                              '  -  "      " 

A'  =  A+A>l  +  tf^ 

The  libration  in  latitude         ^  6  ss  B  r^  fi 

The  libration  in  longitude      ^  /  sr  X'  —   ([ 

sin  C  «  sin  ,•  cos  (V  +  A  -  Q)  ^  .  ^^  .  cos  («'  • 

-Q') 

cos  ()                                                             COS 

b 

27 
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OCCULTATIONS,  1896. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 

The  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mag. 

1896.0. 

Apparent 
Declination. 

Washini^ton 
Mean  Time. 

Hour  Angle 
// 

y 

X* 

y 

N. 

s. 

Aa 

^i 

• 

■ 

tt 

•           r 

d     b     m 

b     m 

e 

«  Geminonim 

37 

+2.09 

+2.2 

+24    38.8 

1     0     1.9 

+11     7.1 

+0.4119 

0.5856 

-0.1381 

+70 

-  5 

fi^  Cancri 

6.3 

2.03 

I.I 

22  55  9 

8  42.6 

-  4  32.7 

+0.8455 

0.5805 

0.1616 

+90 

+16 

B.  A.  C.  2703 

7-5 

2.03 

+I.I 

22  45  4 

.8  49.5 

-  4  26.1 

+1.0030 

0.5805 

0. 1620 

+90 

+26 

9  Cancri 

54 

1.96 

-0.3 

20  47  7 

19  24.1 

+  5  440 

+1.1260 

0.5737 

0.188 1 

+90 

+32 

38  Cancri 

7.0 

1.92 

0.6 

20    8.7 

22  16.6 

+  8  30.0 

+1.2280 

0.5722 

0.1945 

+90 

+41 

39  Cancri 

7.0 

+1.92 

-0.7 

+20  22.5 

22  26.1 

+  8  39  I 

+0.9670 

0.5716 

-0.1949 

+90 

+20 

40  Cancri 

73 

1.92 

0.7 

20  20.3 

22  28.3 

•i-  8  41.2 

+09970 

0.5716 

0.195 1 

490 

+22 

B.  A.  C.  2919 

73 

1.92 

0.7 

20    2.2 

22  32.9 

+  8  45.6 

+1.2890 

0.5715 

0. 1952 

+90 

+48 

e  Cancri 

71 

1.92 

0.7 

20    53 

22  41.6 

+  8  53.9 

+1.2050 

0.5715 

0.1955 

+90 

+38 

B.  A.  C.  2931 

75 

1.92 

0.8 

20  14.7 

23     8.9 

•1-  9  20.2 

+0.9583 

0.5715 

0.1965 

490 

+19 

y  Cancri 

4-9 

+  1.94 

-I.I 

+21  50.5 

23  43-6 

+  9  53  6 

-0.7635 

0.5709 

-0.1978 

+    I 

-65 

78  Cancri 

78 

1.82 

19 

17  53  4 

%  10  32.1 

-  3  42  0 

+0.9499 

0.5632 

0.2202 

+90 

+16 

80  Cancri 

6.8 

1.82 

2.2 

18  28.2 

II  45.7 

-  2  31. 1 

+0.0972 

0.5626 

0.2224 

+49 

-30 

83  Cancri 

5.7 

1.79 

2.5 

18     8.8 

14  45  9 

+  0  22.5 

-02563 

0.5607 

0.2279 

+31 

-49 

8  Leonis 

5-7 

1.70 

34 

16  54.1 

22  34.0 

+  7  53  8 

-0.8335 

0.5549 

0.2408 

-  I 

-73 

iz  Leonis 

6.8 

+1.67 

-30 

+  14  48.9 

23     15 

+  8  20.3 

+1.1520 

05549 

-0.2415 

+90 

1 
+27 

^  Leonis 

6.0 

1.65 

32 

14  29.7 

8    I  31.0 

+10  44.4 

+0.8650 

05527 

02453 

+90 

+  7 

23  Leonis 

63 

I.61 

34 

13  33  0 

4  44.4 

-ID      8.9 

+1.0160 

0.5509 

02498 

+90 

+16 

V  Leonis 

53 

1.56 

3-6 

12  56.3 

7  56.0 

-  7    40 

+0.8249 

05493 

0.2540 

+90 

+  4 

a  Leonis 

1.3 

1-54 

4.0 

12  28.5 

12   29.2 

-  2   40.2 

+0.1219 

0.5463 

0.2595 

+51 

-34 

44  Leonis 

6.0 

+1.43 

-4.1 

+  9  18.7 

20      8.5 

+  4  43  3 

+1.2800 

0.5420 

-0.2674 

+90 

+34 

45  Leonis 

6.0 

143 

45 

10  17.4 

21    13.6 

+  5  46.2 

+0.0067 

0.5416 

0.2684 

+44 

-41 

p  Leonis 

4.0 

1.40 

4.6 

9  47  9 

23  35  7 

+  8     3.6 

-0.1807 

0.5398 

0.2705 

+35 

51 

49  Leonis 

6.0 

1-39 

45 

9  11.2 

4    0  37.5 

+  9     3.3 

+0.1974 

0.5394 

0.2713 

+55 

-32 

37  Sextantis 

1 

63 

1.33 

44 

6  55.2 

5  44  6 

-  9  59  9 

+1.0750 

0.5369 

0.2751 

+90 

+16 

,  38  Sextantis 

7.8 

+1.32 

-4-4 

+  6  53  6 

6  18.7 

-  9  26.9 

+0.9443 

05369 

-02754 

+90 

+  7 

56  Leonis 

6.6 

1.27 

4.8 

6  44  3 

10  21.8 

-  5  31.8 

-0.0184 

0.5355 

0.2777 

+43 

-44 

r  Leonis 

53 

1.25 

5.0 

6  39  5 

12  34  3 

-  3  23  7 

-0.5530 

0.5342 

0.2790 

+x6 

-76 

79  Leonis 

6.0 

I. II 

4.6 

I  58.6 

23  23  7 

+  7  14.2 

+1.0670 

0.5308 

0.2827 

+90 

+M 

82  Leonis 

6.9 

Z.12 

52 

3  52  3 

6    0  19.5 

+  7  58  5 

-1.0550 

0.5307 

0.2827 

-13 

-86 

83  Leonis 

65 

+1.11 

-51 

+  3  34  7 

0  24.5 

+  8    3.3 

-0.7852 

0.5304 

-0.2827 

+  4 

-^7 

r  Leonis 

51 

1. 10 

5.2 

+  3  25.6 

I  24.1 

+  9    0.9 

-0.9145 

0.5302 

0.2830 

-  4 

87 

B.  A.  C.  4134 

6.3 

0.77 

4.8 

-  3  22.7 

6     I  21.3 

4  8  11.8 

-0.8179 

0.5282 

0.2798 

+  I 

90 

/  Virgin  is 

6.0 

0.64 

47 

5  156 

10  13.7 

-  7  12.9 

-1.3760 

0.5290 

0.2751 

-44 

-90 

X  Virginis 

5.2 

0.60 

4.1 

7  25.5 

II  23.5 

-6    5.4 

+0.5002 

05293 

02744 

+72 

-18 

1  28  Virginis 

7.0 

+0.60 

-44 

-  6558 

12  40.6 

-  4  50.8 

-03551 

0.5297 

-0.2735 

+25 

-64 

y\>  Virginis 

52 

0.51 

41 

8  58.6 

18  32.2 

+  0  49.4 

+01338 

05309 

0.2689 

+49 

-37 

fT  Virginis 

5-9 

043 

42 

10  II. 2 

7    0  54.1 

+  6  58.9 

-03309 

05325 

0  2632 

+25 

63 

50  Virginis 

6.3 

0.43 

43 

9  46.6 

I  46.6 

+  7  49  7 

-  0.9790 

0.5328 

0  2625 

-11 

-90 

62  Virginis 

7.0 

0.37 

4-3 

10  45.6 

6  43  0 

-II  23.7 

-1.2620 

05344 

02572 

-33 

-90 

1  Virginis 

5-7 

40.32 

-4.0 

-12   lO.I 

9  40  5 

-  8  32.0 

-05832 

05357 

-0  2539 

+10 

^1 

'  83  Virginis 

6.0 

0.21 

32 

15  39  5 

17  49.8 

-  0  39.1 

+0.9545 

05389 

0.2436 

+74 

48, 

^  85  Virginis 

6.5 

40.21 

34 

15  14.8 

18  20.0 

-  0    99 

40.4108 , 0.5391 

0  2428 

461 

23  . 

B.  A.  C.  4923 

73 

-0.17 

39 

20  56.8 

9    2     7.8 

+  6  31.7 

-0.6266  0.5556 

0.1873 

0 

-88  1 

42  Librae 

57 

0.36 

44 

23  28  9 

20  17.4 

+  0     1.6 

-1.0410 

0.5652 

01453 

-30 

-90 

B.  A.  C.  5197 

6.0 

-039 

-43 

-24  23.5 

22  350 

+  2  14. z 

-0.42 1 1 

0.5665 

-0  1395 

+  5 

-71 

b  Scorpii 

53 

042 

42 

25  26.2 

10    0  42.1 

+  4  164 

+0.3745 

0.5675 

0  U42 

+46 

"'^1 

A'  Scorpii 

52 

0.42 

43 

25     i.i 

I  480 

+  5  198 

0  2064 

0  5679 

01313 

+15 

-56  1 

B.  A.  C  5253 

5.8 

0.42 

4.6 

24  135 

I  55.9 

+  5  27.4 

-1.0500 1 0  5679 

0.13 10 

-32 

90, 

'         B.  A  C.  5255 

6.0 

0.42 

43 

25    6.2 

2     2.7 

+  5  34  0 

-01510  0.5679 

0.1308 

+18    -53  1 

1     3  Scorpii 

6.7 

-0.42 

-44 

-24  56.2 

2  14.1 

+  5  45  0 

0  3486 , 0.5679 

0.1303 

+  8-66' 

4  Scorpii 

6.3 

0.44 

41 

25  57  7 

2  3.V9 

+  6    4.0 

+0  0750 , 0.5683 

01294 

+63 

-  5 

B.  A  C.  5314 

5-7 

046 

45 

25  34.6 

5  482 

+  9   II.O 

0.1303  io.5(K)7 

0.1209 

+18 

-52 

B.  A.  C.  5347 

6.0 

0.48 

45 

26     2.9 

7  45  I 

+  "     35 

+0  1303  1  0.5705 

01155 

+31 1-37  1 

rj  Scorpii 

3-4 

0.51 

50 

25  20.7 

13    6.5 

-  7  47.3 

-1. 1840   0.5724 

0.1012 

-47 

90 

1 

a  Scorpii 

Z.2 

-0.54 

-51 

-26  12.2 

16  26.3 

-  4  35^ 

-06101    05733 

-0.0919 

-  9 

-<9 

r  Scorpii 

32 

.:P57_ 

4-8 

28     0.1 

19     1.8 

-  2     56 

41.0430   0.5741 

-  0.0846 

-^62  1  420    1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 

Ths  Staii's 

At  Conj unction  in  R.  A. 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mag. 

i896.a 

Apparent 
DeclinatioiL 

Washington 
Mean  Time. 

Hoar  Angle 
// 

Y 

*' 

/ 

N. 

s. 

A« 

Aa 

• 

a 

M 

e 

d    h     m 

h     m 

• 

B.  A.  C.  5800 

7.5 

-0.64 

-  6.2 

-26   51.7 

11  10  32.0 

-II   11.2 

-1.1210 

0.5765 

-0.0398 

-46 

90 

43  Ophiuchi 

5.8 

0.66 

6.2 

28      2.6 

14    II.O 

-  7  40.6  '  -0.0018 

05769 

0.0290 

4-16 

-44 

3  Sagittarii 

4-6 

0.69 

6.9 

27   47.6 

23  57-2 

+  I  42.9   -0.4089    0.5758 

-00002 

-  7 

-71 

B.  A.  C.  6127 

51 

0.71 

72 

28    28.2 

13    8  x6.2 

+  9  42.9   4-0.4102    05741 

4-0.0240 

+39 

-21 

^  Sagittarii 

37 

0.71 

8.4 

27      6.0 

23  46.6 

+  0  38.1 

-0.3341    0.5678 

0.0677 

+  3 

-65 

NEW 

MOON. 

Mercury 

-18  42.1 

16  14  27.6 

-10  49.5 

-0.5794   0.4667 

40.1757 

+  5 

-82 

,     f/  Capricorni 

51 

-0.50 

-  8.5 

20  15. 1 

14  29.3 

-10  48.2 

4-1.1150 

0.5217 

0.2007 

+70 

421  , 

30  (^apricorni 

55 

0.47 

8.1 

18  25.4 

21    16.4 

-  4   13.6   +0.5151 

0.5172 

0.2101 

464 

-17 

31  Capricorni 

6.7 

047 

8.2 

17  54.0 

21    26.1 

-  4     42 

-0.0200  1 0.5165 

1 

02102 

+35 

-45' 

/  Capricorni 

44 

-0.46 

-  8.1 

-17  16.7 

23  57  5 

-  2     6.5 

-0.27I4     05150 

+0.2129 

+23 

-60 

42  Capricorni 

5.6 

0.41 

74 

14  308 

!•    9  25.3 

+  7  33  5 

-I.I  180     0.5079 

0.2246 

-24 

90, 

44  Capricorni 

6.1 

0.40 

7-4 

14  52.6 

10  12.3 

+  8  19.2 

-0.5445     05079 

0.2255 

+11 

-78; 

43  Capricorni 

6.3 

0.40 

7.4 

15  137 

10  41.6 

+  8  47  7 

-0.0493     0.5072 

0.2259 

+36 

-47 

B.  A.  C.  7558 

8.0 

0.40 

7-4 

16  26.9 

10  49.9 

+  8  55.7 

4-1.3190    0.5072 

0.2260 

+74 

440 

H  Capricorni 

52 

-0.38 

-  7.0 

-14     2.6 

15  338 

-10  28.6  '  -0.2379   0.5039 

+0.2308 

4-27 

-57 

<•»  Aquarii 

6.8 

0.34 

6.2 

II  20.0 

17    0  495 

-  I  28.9   -1.0400 '0.4979 

0.2386 

-16 

-90 

«''  Aquarii 

56 

033 

6.3 

12     47 

0  52.2 

-  I  26.3   -0.2106  0.4978 

0.2386 

+30 

-56 

B.  A.  C.  7740 

7.0 

0.33 

62 

II  34.8 

I  46  5 

-  0  334    -0  5429  1  04978 

0.2395 

+13 

-78 

40  Aquarii 

7.0 

0.32 

6.3 

12  26.5 

2  23.1 

+  0     2.1    +0  5522   0.4973 

0.2402 

+71 

-15 

67  Aquarii 

6-4 

-0.25 

-  4-4 

-  7  30.5 

18  50.7 

-  7  5751-08460 

04897 

+02503 

-  2 

-90 

B.  A.  C.  7986 

59 

0.22 

3.6 

5  32.6 

18     I  34  I 

~  I  24.9 

-1.3260 

0.4870 

0.2531 

"37 

-90, 

B.  A.  C.  7993 

6.6 

0.21 

3-5 

5  22.1 

2  45.6 

-  0  15  3 

-X.2160 

0  4864 

0.2536 

-26 

-90 

B.  A.  C.  8017 

6.1 

0.19 

3-3 

5  164 

5     95 

+  2     4.6 

-07155     0.4859 

02545 

4-  6 

-90 

B.  A.  C.  8094 

54 

0.15 

2.6 

4     38 

13     98 

+  9  52  3 

-0  0055  '  0  4839 

0.2567 

+43 

1 

-44 

IX  Piscium 

6.4 

-O.IO 

-  1.7 

-  2   21.9 

21      72 

-  6  22.9   40.1607   04821 

40.2580 

+53 

-36 

<  12  Piscium 

68 

O.II 

1-5 

I    36.6 

21     9  3 

-  6  20.9  '  -0  6668    0  482 1 

0.2580 

4IO 

-87 

13  Piscium 

6.4 

O.IO 

15 

X  39  6 

22  33  8 

-  4  58.6   -02476   04819 

0.2580 

+  31 

-59 

14  Piscium 

59 

0.09 

14 

-  I  49  3 

23  4«  9 

-  3  45  5 

+02531 

0.4816 

02583 

+58 

-3^ 

21  Piscium 

5.8 

0.04 

-  0.1 

•(■  0  29.9 

19    8  38.5 

+  4  50.2 

-0.0370 

0.48 1 1 

0.2583 

+42 

-46' 

25  Piscium 

6.4 

-0.04 

+  0.3 

+  I  30.7 

10  43  7 

4-  6  52.1 

-06227     0.48 1 1 

+0.2581 

4-12 

-83' 

51  Piscium 

5.8 

+0.11 

31 

6  22.9 

30    9  16.0 

+  4  48.8 

-02474     0.4834 

0  2528 

+31 

-56, 

loi  Piscium 

6.3 

0.40 

79 

M     7-9 

31  20  18  5 

-  9     61 

02767     04975 

0.2307 

+30 

-54 

104  Piscium 

7-5 

0.42 

79 

13  45-6 

22     97 

-  7  18.1 

+0  5567  .  0  4989 

0.2290 

4-79 

-II ' 

1     4  Arietis 

5.7 

045 

90 

16  26.4 

%%    2  51.5 

-   2   44.3 

-1.3220    0.5019 

0.2244 

-40 

-74 

B.  A.  C.  549 

8  2  '  +0.45 

■♦■  9.0 

+  16  30.2 

2    56.9 

-   2    39.1 

-  1.3720    0  5019 

4-0.2242 

-50 

-73 ' 

1  Arietis 

57,     051 

95 

17  18.7 

7  3H  4 

+    I    54  2  '-1.2140    05054 

0  2193 

-281-73' 

1  23  Arietis 

75      0.64 

105 

19  12.9 

18  45  2 

-II    189     -09251     05136 

0  2057 

7    -71 

'  26  Arietis 

60 

0.72 

10.7 

19  23.8 

23    0  28.2 

-    5    46.3  1  400326    0.5183 

0.1980 

M^      33 

,    fi  Arietis 

60 

0.80 

11.0 

19  34  3 

6  12.5 

-   0    128     409530    0.5217 

0.1895 

490   417 

B.  A  C.  920 

7" 

+090 

+  11.7 

421     12.4 

14     52 

+  7  24  8 '40  6234    0.5297 

40.1767 

488  1      0  ' 

f  Arietis 

4.6 

0.90 

1 1.6 

20    55.7 

14  150 

+  7  34  2   +0  9528   0  5297 

0  1763 

490 

+19 

'  64  Arietis 

5-7 

1.07 

12.7 

24    21.5 

34     I   486 

-  5  15.2   -08269   05406 

01550 

-    3 

-66 

7  Tauri 

60 

X.I4 

12.6 

24      71 

6  22.9 

-  0  503   40  1 196   0.5443 

0.1456 

+51 

-22 

II  Tauri 

6.7 

1.20 

'     12.8 

24  59  8 

9  no 

+  I  52.0   -0  4207   0.5470 

0.1397 

+21 

-50 

1     ;,'  Pleiadum 

6.3 

+  1  22 

1 
+  12.5 

+23  57  9 

10  58. 9 

4-    3    36  2     +0  9294  j  0.5487 

+0.1357 

+90 .  423 

17  Tauri 

4-3 

1.22 

12.4 

23  47  4 

II      i.o 

+  3  38.2  U1.1219   05487 

0.1357 

490    +37 

18  Tauri 

6.3 

I  23 

12.6 

24  31.0 

II     78 

4-    3    447     4-03596,0.5489 

01355 

466    -   9 

19  Tauri 

5.0 

1  22 

125 

24     8.6 

II     94 

+  3  463   +07621  1  05491 

01355 

490    413 

21  Tauri 

7.0 

123 

125 

24  14.0 

II  27.8 

4-4     4.1  ,  +0.7084    0.5498 

0  1348 

490     4IO 

22  Tauri 

7.0 

+  1  23 

+  12  5 

•(■24  12.4 

"  31  5 

+  4     7.6    +07459   05498 

+0.1346 

1 
490     412 

24  Tauri 

8.0       1.23 

12.4 

23  47.8 

12     6  { 

4-    4    41.2     +1   2f)CK)     0.54()8 

0.1332 

+90     452 

;/  Tauri 

31 

I  23 

12.4 

23  47-2 

12     98 

+  4  44  6    4-1  2770    0  54«j8 

0.1332 

490     +54 

1 171  Tauri 

7.8 

I  25 

1     12.4 

24     17 

12  ^ii^ 

4-  5   10  2 

4-1.0800    05507 

0.1321 

490     434 

B  A.  C.I  192 

60'     1.26 

1 

12.8 

25   16. 1 

13  224 

+  5  54  6 

-0.1440    0.5514 

01305 

436     -34 

/  Tauri 

6.0 

+  1.40 

♦  128 

•f26    12  8 

22  12.2 

-  9  34  6 

-0  o8(>7   0  55K9 

+0 10981439   -28 

«  Tauri 

53 

+  1.47 

+  12  9 

-^27   63 

35   2  12.6 

-  5  42  9 

-06103   05623 

40.0999I+10     57 

■^~"      "•" 

-  __       —               ^ 

— 

^^^    ^—                           ^^^ 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 

The  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Max. 

1896/}. 

Apparent 
Decimation. 

Washin(;ton 
Mean  Time. 

Hour  Angle 
H 

Y 

x* 

y 

N. 

S. 

Am 

A8 

e 

t 

m 

e        * 

d     h      m 

h     m 

e 

B.  A.  C.  1444 

50 

+1.63 

+12.7 

+28   25.0 

35  10  52.8 

+  2  37  9 

-1.2230 

0.5697 

+0.0770 

-41 

-62 

W.  iv,  1 42 1 

6.0 

I.81 

XI.6 

27  54  2 

22  22.0 

-10  19.4 

+0.0192 

0.5789 

0.0444 

+45 

-17 

22  Aurigx 

7.0 

1.90 

11.4 

28  50.7 

36     3  46.0 

-  5     8.2 

-0.7635 

05813 

0.0284 

0 

-61 

P  Tauri 

1.8 

1. 91 

11.2 

28  31.4 

4  551 

-4     1-8 

-0.3971 

0.5820 

0.0250 

+21 

-37 

B.  A.  C.  1772 

6.3 

2.01 

10.6 

29     9.5 

10     0.5 

+  0  51-4 

-0.9661 

0.5846 

+0.0095 

-15 

-61 

136  Tauri 

5.3 

•i>2.o6 

+  9.6 

+27  35-4 

15  29.7 

+  6    7.4 

+0.6630 

0.5870 

-0.0076 

+90 

+20 

49  Aurigae 

57 

2.27 

7.5 

28     6.3 

27    7  36.2 

-  2  25.4 

-0.4005 

0.5910 

0.0586 

+21 

-41 

54  Aurigae 

6.0 

2.30 

71 

28  21.4 

9  16. 1 

-  0  49  5 

-0.7595 

0.5912 

0.0639 

0 

-62 

25  Geminorum 

6.5 

2.30 

7.0 

28  17.6 

9  57  4 

-  0    9.7 

-0.7403 

0.5910 

0.0660 

+  I 

-62 

W.  vi,  1656 

8.2 

2.36 

5-4 

26  59.5 

18  35  9 

+  8    7.5 

-0.0999 

0.5909 

00933 

+38 

-27 

47  Geminorum 

6.0 

+2.39 

+  5.0 

+27     1.7 

21  30.4 

+10  54.9 

-0.4210 

0.5907 

-0.1021 

+20 

-46 

49  Geminorum 

72 

2.37 

4-7 

25  55-4 

22    47 

+11  27.8 

+0.6404 

0.5905 

0.1040 

+90 

+10 

A  Geminorum 

5-7 

2.38 

39 

25  15- 1 

38    2  1 1.9 

-  8  34  9 

+0.8652 

0.5899 

0.1165 

+90 

+21 

c  Geminorum 

6.0 

2.45 

2.5 

26     1.9 

10  10.6 

-  0  55  6 

-0.9469 

0.5872 

0.1401 

-II 

-64 

X  Geminorum 

3-7 

2.42 

23 

24  38.8 

10  19.8 

-  0  46.8 

+0.4265 

0.5872 

0.1402 

+71 

-  5 

fi^  Cancri 

6.3 

+2.42 

+  0.7 

+22  55  9 

18  54.8 

+  7  27.7 

+0.8392 

0.5838 

-0.1644 

+90 

+15 

B.  A.  C.  2703 

7.5 

2.42 

+  0.7 

22  45.4 

19     1.7 

+  7  34  3 

+0.9963 

0.5838 

0.1646 

+90 

+25 

If  Cancri 

5-4 

2.41 

-  1.2 

20  47.7 

39    5  26.8 

-  6  25.2 

+1.0960 

0.5785 

0.1914 

+90 

+30 

38  Cancri 

7.0 

2.40 

1.8 

20    8.7 

8  16.3 

-  3  52.2 

+ 1. 1920 

05773 

0.1982 

+90 

+37 

39  Cancri 

7.0 

2.40 

1.8 

20  22.5 

8  25.7 

-  3  33  2 

+0.9322 

0.5768 

0.1986 

+90 

+17 

40  Cancri 

7  3 

+2.40 

-  1.8 

+20  20.3 

8  27.8 

-  3  31  2 

+0.9625 

0.5768 

-0.1986 

+90 

+19 

B.  A.  C.  2919 

73 

2.40 

X.8 

20    2.2 

8  32.3 

-  3  26.9 

+X.2480 

0.5768 

0.1988 

+90 

+43 

f  Cancri 

71 

2.40 

19 

20    5.3 

8  40.2 

-  3  19  4 

+1.1690 

0.5768 

0.1990 

+90 

+35 

B.  A.  C.  2925 

77 

2.39 

19 

19  56.9 

8  46.2 

-  3  13  6 

+1.2900 

0.5768 

0.1994 

+90 

+48 

B.  A.  C.  2931 

7-5 

2.40 

19 

20  14.7 

9    7.8 

-  2  52.8 

+0.9223 

0.5768 

0.2003 

+90 

+17 

y  Cancri 

49 

+2.44 

-  2.0 

+21  50.5 

9  41  7 

-  2  20.2 

-0.7843 

0.5763 

-0.2016 

+  I 

-68 

78  Cancri 

78 

2.35 

3.8 

17  53  3 

20  16.9 

+  7  508 

+0.8925 

0.5703 

0.2244 

+90 

+11 

80  Cancri 

6.8 

2.36 

4.0 

18  28.1 

21  28.7 

+  8  59.9 

+0.0513 

0.5689 

0.2269 

+47 

-33 

83  Cancri 

5.7 

235 

44 

18    8.7 

30    0  24.7 

+11  49.4 

-0.3061 

0.5671 

0.2325 

+28 

-52 

8  Leon  is 

5-7 

2.30 

57 

16  54.1 

8     1.4 

-  4  50.7 

-0.8933 

0.5628 

02459 

-  5 

-73 

V'  Leon  is 

6.0 

+2.25 

-  6.0 

+14  29.7 

JO  53  4 

-  2     5.1 

+0.7789 

0.5608 

-0.2503 

+90 

+  5 

23  Leonis 

6.3 

2.22 

6.3 

13  33  0 

14     1.4 

+  0  56.1 

+0.922  ^ 

0.5591 

0.2552 

+90 

+10 

V  Leonis 

53 

2.20 

6.7 

12  56.3 

17     7.6 

+  3  55  8 

+0.7288 

0.5575 

0.2595 

+90 

-  2 

a  Leonis 

13 

2.18 

7.3 

12  28.4 

21  32.7 

-t-  8  II. 2 

+0.0280 

0.5547 

0.2653 

+46 

-39 

44  Leonis 

6.0 

2.14 

7.9 

9  X8.7 

3*    4  579 

-  8  39  4 

+  1.1550 

0.5512 

0.2735 

+90 

+23 

45  Leonis 

6.0 

+2. 1 1 

-  8.1 

+10  17.4 

6     i.o 

-  7  38.5 

-0.1005 

0.5504 

-0.2745 

+39 

-47 

p  Leonis 

4.0 

2.09 

8.3 

9  47  9 

8  18.6 

-  5  25  6 

-0.2883 

0.5496 

0.2767 

+29 

-58 

49  Leonis 

6.0 

2.08 

8.4 

9  11.2 

9  18.4 

-  4  28.0 

+0.0824 

0.5491 

0.2774 

"^49  1  -38 

1  37  Sextantis 

6.3 

2.02 

8.7 

6  55.2 

14  15  4 

+  0  18.7 

+09393 

0.5468 

0.2813 

+90    +  7 

38  Sextantis 

7.8 

2.02 

8.7 

6536 

14  48.4 

+  0  50.6 

+08125 

0.5466 

0.2816 

+90        0 

56  Leonis 

6.0 

+  1.99 

-  91 

+  6  44.2 

18  43.6 

+  4  37  8 

-01434   0.5449 

-0.2841 

+36 

-51 

c  Leonis 

53 

+  1.96 

-  9.4 

+  6  39.4 

20  51.6 

+  6  41.3 

-0.6705  1  0  5439 

-02853 

+10 

-83 

FEBRUARY. 

79  Leonis 

6.0    +1.86 

-  9.6 

+  I  58.5 

1     7  28.7 

-  7     31 

+0.9095 

0.5405 

-0  2890 

+90+4 

82  Leonis 

6.9 

1.87 

99 

3  52.2 

8  130 

-  6  20.3 

-1. 1800 

0.5403 

0.2801 

-22    -  86 

83  Leonis 

6.5 

1.87 

100 

3  34  6 

8  179 

-  6  15.5 

-0.91 31 

0.5403 

0.2891 

-  4    -86 

T  Leonis 

5.1 

186 

lO.O 

+  3  25.5 

9  15-5 

-  5  199 

- 1 .0400 

0.5401 

0.2893 

-12    -87 

B.  AC.  4134 

6.3 

1.59 

10.4 

-  3  22  8 

a    8  25.3 

-  6  56.3 

-0.9668 

o.537» 

0.2850 

+  8-90 

X  Virginis 

52 

+  1.46 

-98 

-  7  25  6 

18     9.1 

+  2  27.8 

+0.3250 

0.5376 

-  0.2702 

+61    -27 

28  Virginis 

7.0 

145 

10.0 

6  55  9 

19  24.0 

+  3  402 

-0.5184 

05376 

1     0.2781 

+16    -75 

V'  Virginis 

52 

138 

9.8 

8  58.7 

»    I     55 

-»-  9  10.4 

-  0.0384 

0.5384 

0.2732 

+40    -46 

/^  Virginis 

59 

131 

98 

10  II. 3 

7  17  2 

-  8  50.5 

-0.4902 

0.5395 

1     0.2670 

+  16   -74 

50  Virginis 

6.3 

131 

1 0.0 

9  46  7 

8    83 

~  8     1.2 

-1. 1380 

0  5398 

0.2656 

-22    -90 

1  Virginis 

5-7 

•fi.22 

-  9  7 

-12  10.2 

15  505 

-  0  34  6 

-0.7499 

0.5419 

1  -0.2569 

+  1 

-90; 

1 

OCCULTATIONS,  1896. 


421 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

FEBRUARY. 

Ths  Stak's 

At  Conjunction  in  R.  A. 

LimiUng  ' 
Parattelt. ' 

Red'ns  from 

Name. 

Mag. 

1^.0. 

Apparent 
Declination. 

Watbington 
Mean  Time. 

Honr  Angle 
H 

Y 

** 

y 

N. 

S. 

A« 

Aa 

• 

8 

H 

•       » 

d 

h     m 

h     m 

e 

75  Virginia 

6.0 

-fi.iS 

-     90 

-14  49  9 

3 

18  35.9 

•f  2     6.2 

41.2360 

0.5428 

-02533 

+75 

429' 

83  Virginia 

6.0 

I.I4 

8.8 

15  396 

23  49  I 

+  7     7.6 

40.7727 

0.5442 

0.2458 

471 

-  4 

85  Virginia 

6.5 

1. 13 

89 

15  14  9 

4 

0  188 

+  7  36.4 

40.2346 

0.5443 

0.2450 

+51 

-32 

B.  A.  C.  4923 

73 

0.80 

8.1 

20  56.8 

6 

7  394 

-10    9.3 

-0.7900 

05572 

0.187 1 

-  9 

-90 

42  Librae 

57 

0.61 

7.5 

23  23.9 

6 

I  44.1 

+  7  15  7 

-I.  i860 

0.5643 

0.1443 

-42 

90 

B.  A.  C.  5197 

6.0 

+0.59 

-  71 

-24  23  5 

4     16 

4  9  28.1 

-0.5675 

05650 

-0.1387 

-  2 

-84 

b  Scorpii 

53 

0.57 

7.0 

25  26.2 

6     8.7 

411    30.4 

40.2287 

0.5657 

0.1330 

+38 

-32 

A'*  Scorpii 

52 

0.56 

7.2 

25     I.I 

7  14  6 

-II  26.2 

-  0.3499 

0.5659 

0.1 301 

+  8 

-66 

B.  A.  C.  5253 

58 

0.56 

7.4 

24  13  5 

7  22.5 

-II  18.6 

-1.1910 

0.5663 

0.1298 

-44 

-90 

B.  A.  C.  5255 

6.0 

055 

71 

25     6.2 

7  294 

-II  12.0 

-0.2929 

0.5663 

0.1297 

+11 

-62 

3  Scorpii 

7-7 

■^0.53 

-  7.2 

-24  56.2 

7  40.7 

-II     1.0 

-0.4906 

0.5665 

-0.1291 

+  1 

-77' 

4  Scorpii 

63 

055 

6.9 

25  57.7 

8    0.6 

-10  41.9 

+05323 

0.5665 

0.X281 

+55 

-15 

B.  A.  C.  5314 

57 

0.52 

71 

25  34  6 

"  15  3 

-  7  34  6 

-0.2710 

0.5675 

0.1 197 

+11 

-61 

B.  A.  C.  5347 

6.0 

0.50 

7.0 

26     2.9 

13  12.4 

-  5  41  8 

-0.0087 

0.5683 

0.1 144 

+24 

-45 

a  Scorpii 

1.2 

0.41 

7.0 

26  12.2 

21  55.9 

4  2  41  9 

-0.7416 

0.5705 

0.0904 

-17 

90 

1 

r  Scorpii 

32 

+039 

-6.5 

-28     0.1 

7 

0  32.4 

+  5  12:4 

40.9158 

a57io 

-0.0830 

+62 

+10; 

B  A.  C.  5800 

7  5 

0.23 

72 

26  51.7 

16  10.4 

-  3  45  4 

-1.2370 

0.5722 

0.0384 

-57 

90 

43  Ophiuchi 

58 

0.20 

6.8 

28    a.6 

19  51.2 

-  0  130 

0.1 1 10 

0.5718 

-0.0277 

+10 

-51 

3  Sagittarii 

4  6 

+0.12 

7.0 

27  47.6 

8 

5  45  0 

4  9  18.2 

0.5 116 

0.5706 

40.0009 

-12 

-79' 

9  Sagittarii 

37 

-0.04 

73 

27    6.0 

9 

5  54  6 

4  8  33  6 

-0.4111 

0.5622 

0.0681 

-  I 

-71 

a  Sagittarii 

23 

-0.06 

-  7  4 

-26  25.6 

10    0.7 

-II  39.3 

-08324 

0.5601 

40,0789 

-23 

-90' 

r  Sagittarii 

36 

ooS 

71 

27  49  4 

14  59.8 

-  6  40.9 

41.0940 

0.5572 

0.0916 

+62 

+25 

i>  Sagittarii 

54 

O.IO 

7-5 

25  26.2 

18  46.0 

-  3     2.9 

-I.IIOO 

0.5550 

O.XOII 

-40 

-90 

A'  Scigittarii 

5-7 

0x3 

75 

24  56.9 

10 

3  47  2 

+  5  392 

0.6323 

0.5493 

0.1225 

-  6 

-90 

h*  Sagittarii 

4.7 

0.13 

7  5 

25     6.9 

4    49 

+  5  56.3 

-04162 

0.5493 

0.1232 

+  4 

-71 

4  Capricomi 

6.1 

-0.18 

-  76 

-22     8.0 

22  59.2 

4  0  12.2 

-0.9353 

0.5360 

40.1631 

-20 

-^ 

B  A.  C.  7049 

65 

0.19 

74 

22  44.3 

11 

4  24.0 

4  5  26.4 

40.6336 

0.5319 

0.1732 

+€5 

-  9 

NEW 

MOOX. 

B.  A.  C.  8094 

54 

0.24 

33 

4     3.8 

14 

20  19.6 

-  5  10.4 

40.0592 

0.4850 

0.2581 

+47 

~4i 

II  Piscium 

6.4 

-0.24 

-    2.6 

-  2  21.8 

16 

4  16.6 

4  2  341 

40.2295 

0.4834 

40.2594 

+56 

-33 

12  Piscium 

68 

0.25 

2-5 

I  36.5 

4  18.8 

4  2  36.2 

-05995 

0.4834 

0.2594 

+»3 

-82 

13  Piscium 

64 

0.25 

24 

I  396 

5  43  I 

+  3  58.4 

-0.1758 

0.4834 

0.2595 

+35 

-54 

14  Piscium 

59 

0.24 

23 

-  I  493 

6  58.3 

4  5  11.5 

+0.3275 

0.4832 

0.2596 

+62 

-27 

21  Piscium 

5.8 

0.19 

13 

4  0  29.9 

X5  47  3 

-10  13.3 

40.0389 

0.4823 

0.2596 

+46 

-42 

25  Piscium 

6.4 

0.19 

-    I.O 

4  I  30.7 

17  52.4 

-  8  11.6 

-0.5445 

04823 

+0.2595 

+16 

-77 

51  Piscium 

58 

-0.1 1 

4  1.4 

6  22.9 

16 

16  24.9 

-10  14.6 

-0.1573 

0.4843 

0.2536 

+36 

-52 

.101  Piscium 

63 

40.07 

6.0 

M     79 

18 

3  364 

-  0    0.5 

-0.1847 

0.4969 

0.2300 

+34 

-49 

104  Piscium 

75 

0  10 

6.0 

13  456 

5  28.8 

4    I    48.7 

40.6485 

0.4976 

0.2282 

+88 

-  6 

1    4  Arietis 

1 

57 

0.12 

71 

16  26.4 

10  13.2 

+  6  25.1 

-1.2350 

0.5000 

0.2237 

-30 

-74 

I  Arietis 

57 

+0.16 

4  7.6 

417  18.7 

15     3  1 

411     6.6 

-1. 1270 

0.5030 

•40.2182 

-21 

-73 

B.  AC.  686 

72 

0.23 

86 

19     7.7 

23  35  9 

"  4  35  6 

-1.3020 

0.5084 

0.2080 

-40 

-71 

23  Arietis 

75 

027 

88 

19  12.8 

19 

2  18. 1 

-  1  58.3 

-0.8373 

0.5099 

0.2045 

-  2 

-71 

26  Arietis 

60 

0.33 

91 

19  23  8 

8     6.2 

+  3  39  3 

40.1244 

0.5142 

0.1964 

+•51 

-28 

fi  Arietis 

6.0 

0.41 

9-5 

19  34  3 

13  56  I 

+  9  18.5 

41.0520 

0.5186 

0.1878 

+90 

+24 

B  AC. 920 

70 

+0.51 

4-10.3 

421    12.4 

21  57.4 

-  6  55.3 

40.7166 

0.5247 

40.1748 

+90 

+  5 

f  Arietis 

4.6 

0.51 

10  2 

20  55  7 

22     74 

-  6  45.7 

41.0490 

0.5247 

0.1744 

+90 

+26 

64  Arietis 

57 

066 

11.7 

24  21.5 

90 

9  55  3 

+  4  39  3 

-0.7509 

05342 

0.1529 

+  2 

-64 

7  Tauri 

60 

073 

116 

24     7.1 

14  35  8 

+  9  10.5 

40.2040 

0.5384 

0.1437 

+56 

-17 

,^  Pleiad  urn 

(i3 

082 

W.6 

23  57  9 

19  18.3 

-10  16.5 

4I.02I0 

0.5418 

01339 

+90 

429 

17  Tauri 

43 

4082 

4X1.6 

+23  47  4 

19  20.4 

-10  14  7 

41.2140 

0.5420 

+01339 

490 

+46 

18  Tauri 

6.3 

0H2 

II.8 

24  31  0 

19  27.4 

-10     80 

40.4448 

0.5420 

01335 

+72 

-  4 

ig  Tauri 

50 

0S2 

1 1.7 

1       24     8.6 

19  29  I 

-10    6.3 

408519 

0.5420 

0.1335 

+90 

418 

21  Tauri 

7.0 

082 

11.7 

24  14  0 

19  47-9 

-  9  47  9 

40.7960 

0.5424 

0.1327 

490 

+15 

22  Tauri 

70 

083 

11.7 

24  12.4 

19  51  8 

-  9  44  2 

+08337 

0.5424 

0.1325 

+90 

417 

B.  A.  C  1171 

78 

'  40.84 

tn.7 

424     1.7 

20  58.1 

-  8  40.2 

+  1.1710    05431 

+0.1303 

+90 

442' 

-      -              -      — 

- 

p 

—         

-  '  -1 

TOTAL  ECLIPSE 
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OCCULTATIONS,  1890. 


ELEMENTS  FOR 

THE  PR 

.EDICTIC 

£BkUARY. 

)N  OF  OCCULTATIONS. 

FI 

The  Star's 

At  CONJUNCTIOM  IN   R.  A. 

Limiting  , 
Parallels. 

Red'ns  from 

1 

1 

1 

Name. 

Mag. 

i8s 

16.0. 

'    Ap^)arent 
,  Declinatioa. 

Washinfjton 
Mean  Time. 

Hour  Angle 
// 

Y 

x' 

y 

N. 

s-i 

Aa 

tA 

1 

1 

e 

s 

n 

0       * 

d     h 

m 

h     m 

1 

• 

B.  A.  C.  1192 

6.0 

+0.85 

+  12.1 

+25   16.I 

20  21 

454 

-  7  54  5 

-0.0666   0.5442 

+0.1284 

+40 

-30. 

p  Tauri 

6.0 

1. 00 

125 

26  12.8 

21     6 

48.6 

+  0  49.7 

-0.0x07  1  0.5512 

0.1079 

+44 

-24' 

0  Tauri 

53 

1.07 

12.6 

27     6.3 

10 

553 

+  4  47  6 

-0.5448 

05543 

0.0980 

+  14 

53 

B.  A.  C.  1444 

57 

1.24 

12.8 

28  25.0 

19 

49.8 

-10  37.2 

-I  1670 

0.5608 

0.0755 

-33; -62:1 

W.  iv,  1 42 1 

6.0 

1-45 

1 1.9 

27  54  2 

22    7 

38.6 

+  0  45.2 

+0.0864 

0.5687 

0.0434 

+49 

-n\ 

22  Aurigae 

7.0 

+1.56 

+  11  9 

+28  50.7 

13 

11.7 

+  6     5.6 

-0.7115 

0.5717 

+0.0276 

+  3 

-61 

/3  Tauri 

1.8 

1.58 

11.7 

28  31.4 

14 

22.8 

+  7  14  0 

-0.3424    0.5725 

0.0242 

+24 

-35 

B.  A.  C.  1772 

^>3 

1.69 

11.4 

29     9  5 

19 

36.9 

-II  44.1 

-0.9183   0.5750 

+0.0089 

-II 

-61 

136  Tauri 

53 

1.76 

10.7 

27  35  4 

23     I 

154 

-  6  18.8 

+0.7268 

0.5775 

-0.0080 

+90 

+231 

49  Aurigae 

57 

2.04 

8.6 

28    6.3 

17 

48.1 

+  9  34.8 

-0.3583 

0.5819 

0.0582 

+24 

-38 

54  Aurigae 

6.0 

+2.09 

+  8.4 

+28  21.4 

19 

30.4 

+11  13.0 

-0.7226 

0.5821 

-0,0635 

+  2 

-62 

25  Geminorum 

6.5 

2.10 

8.2 

28  17.6 

20 

12.8 

+11  537 

-0.7017 

0.5824 

0.0657 

+  4 

-61 

39  Geminorum 

63 

2.16 

6.7 

26  13. 1 

24     3 

6.8 

-  5  28  8 

+0.9086 

0.5828 

0.0866 

+90 

+27 

40  Geminorum 

6.3 

2.16 

6.6 

26     3.4 

3 

22.4 

-  5  137 

+1.0520 

0.5829 

0.0875 

+90 

+37 

W.  vi,  1656 

8.2 

2.19 

6.6 

26  59.5 

5 

39 

-  3  36.4 

-0.0598 

0.5830 

0.0925 

+41 

-25 

47  Geminorum 

6.0 

-^2.24 

+  6.2 

+27     1.7 

8 

2.0 

-  0  45  3 

-0.3859 

0.5828 

-0.1014 

+23 

-44 

49  Geminorum 

72 

2.22 

58 

25  55  4 

8 

374 

-  0  113 

+0.6855    0.5828 

0.103 1 

+90 

+13 

A  Geminorum 

57 

2.26 

50 

25  15  I 

12 

49.8 

+  3  51  I 

+0.9078 

05825 

0.1156 

+90 

+24 

c  Geminorum 

60 

2.39 

37 

26    2.0 

20 

57-8 

■m  39.7 

-0.9212 

0.581 1 

0.1390 

-  9 

-64 

K  Geminorum 

37 

2.36 

33 

24  38.9 

21 

7-3 

+11  49.8 

+0.4615 

0.5794 

0.1395 

+74 

-  4 

/i'  Cancri 

6.3 

-►2.4I 

+  1.5 

+22  55.9 

25     5 

50.7 

-  3  48.1 

+0.8708 

0.5784 

-0.1634 

+90 

+17 

B.  A.  C.  2703 

7-5 

2.41 

+  1.4 

22  45.4 

5 

57-7 

-  3  41  4 

+1.0270 

0.5784 

0.1637 

+90 

+27 

17  Cancri 

54 

2.46 

-  0.7 

20  47.7 

16 

30.4 

+  6  26.7 

+1.1220 

05749 

0.1907 

+90 

+32 

'  38  Cancri 

7.0 

2.46 

1.5 

20    8.7 

19 

21.6 

+  9  "4 

+1.2170 

0.5736 

0.1975 

+90 

+39 

'  39  Cancri 

7.0 

247 

X.5 

20  22.5 

19 

31.0 

+  9  20.4 

+0.9552 

0.5733 

0.1979 

+90 

+19 

40  Cancri 

73 

+2.47 

-  15 

+20  20.3 

19 

331 

+  9  22.4  1 

+0.9851 

05733 

-0.1982 

+90 

+21  ] 

B.  A.  C.  2919 

73 

2.46 

1.6 

20    2.2 

19 

377 

+  9  26.8  1 

+1.2720 

0.5733 

0.1982 

+90 

+45' 

e  Cancri 

71 

2.47 

1.6 

20    53 

19 

46.3 

+  9  35  0 

+ 1. 1920 

0.5733 

0.1986 

+90 

+37; 

B  A.  C.  2925 

77 

2.46 

1.6 

19  56.9 

19 

517 

+  9  40  3 

+1.3150 

0.5733 

0.1987 

+90 

+52 

B.  A.  C.  2931 

7-5 

2.47 

1.6 

20  14.7 

20 

'3-4 

+10     I.I 

+0.9450 

0.5733 

0.1996 

+90 

+18 

y  Cancri 

49 

+2.51 

-  14 

+21  50.5 

20 

477 

+10  34.1 

-0.7663 

0.5729 

-0.2009 

+   2 

-64 

71  Cancri 

80 

2.48 

37 

17  48.2 

20    6 

49 

-  4  29  8 

+1.2960 

0.5690 

0.2216 

+90 

+45, 

78  Cancri 

7.8 

2.49 

39 

17  53  5 

7 

26.4 

-  3  "4 

+0.9061 

0.5685 

0.2245 

+90 

+  13 

80  Cancri 

6.8 

2.51 

4.0 

18  28.1 

8 

38.4 

-   2      2.T 

+0.0613 

0.5679 

0.2269 

+48 

-32, 

83  Cancri 

57 

2.52 

4-5 

18     8.7 

II 

347 

+   0   47.6 

-02943 

0.5666 

0.2326 

+28 

51: 

7  Leon  is 

63 

+2.47 

-  6.2 

+  M  505 

18 

42.6 

+  7  39-7 

+1.2690 

0.5633 

-0.2460 

+90 

+38' 

8  Leon  is 

57 

2.51 

6.0 

16  54.1 

19 

10.6 

+  8     6.6 

-0.8831 

0.5632 

0.2465 

-  4 

"73, 

II  Leonis 

6.8 

2-47 

64 

14  48.9 

19 

37-2 

+  8  32.2 

+1.0710 

0.5630 

0.2473 

+90 

+21 1 

fr  Leonis 

60 

2.48 

6.8 

14  29.7 

22 

2.1 

+  10  51.8 

+0.7834 

0.56x0 

0.2513 

+90 

+  2 

23  Leonis 

6-3 

2.47 

73 

13  330 

27     I 

9.2 

-10     78 

+0.9237 

0.5606 

0.2563 

+90 

+  XO 

V  Leonis 

5  3 

+2.47 

-7.8 

4X2    56.3 

4 

14.1 

-  7    96 

+0.7288 

0.5594 

-0.2608 

+90 

-  2 . 

a  Leonis 

1.3 

2.47 

85 

12   28.4 

8 

3^>9 

-  2  56.4 

+0.0292 

0.5574 

0.2670 

+46 

-39 

'  44  Leonis 

6.0 

2.43 

9  7 

9  18.6 

15 

56.8 

+  4    78 

+  1.1450 

0.5549 

0.2757 

+90 

+22 

45  Leonis 

6.0 

2.44 

98 

10  17.3 

16 

591 

+  5     7  9 

-0.1030 

o.554<'» 

0.2770 

+39 

47 

1    p  Leonis 

40 

2.44 

lO.I 

9  50  3 

T9 

147 

+  7  18.8 

0  2877   0.5537 

0.2790 

+29 

-57' 

<  49  Leonis 

6.0 

+2.43 

-10.3 

+  9  II. I 

20 

135 

+  8  15.4 

+0.0784   0.5531 

-0.2802 

+48 

38. 

1  37  Sextant  is 

63 

2.39 

no 

6  55.1 

28     I 

5^> 

-II     28 

+09258   0.5517 

0.2843 

+90 

+  6 

38  Sextantis 

7.8 

2.39 

III 

6  53  5 

I 

380 

-10  315 

+0.7986   0.5517 

0.2847 

+90 

-  2  \ 

56  Leonis 

6.6 

239 

II.5 

6  44  2 

5 

286 

-    6  49.0 

-01501    0.5504 

0.2876 

+36 

-51. 

c  Leonis 

53 

238 

11.8 

6  39.4 

7 

341 

-  4  48  0 

-06756   0.5501 

0.2888 

+  9 

83 

75  Leonis 

57 

+2  33 

-12.5 

+  2  34  7 

14 

557 

+   2    184 

+  1.1760   0.5483 

-0.2922 

+90 

+21 

79  Leonis 

60 

2.31 

12.8 

I   18.5 

17 

5f>4 

+  5  12.7 

+08857   0.5480 

0.2934 

+90 

+  2 

82  Leonis 

6.9 

2.31 

12.9 

3  522 

18 

.^9  5 

+  5  54  4 

-1.1800   0.5480 

02934 

-22; -86 

83  Leonis 

65 

2  31 

12.9 

3  346 

18 

44  3 

+  5  59  0 

-0.9166   0.5480 

02934 

-  4!-«6 

7  Leonis 

51 

2  32 

13.0 

+  3  25.7 

19 

405 

+  6  53.2 

- 1  0420   0.5478 

02938 

-12 

-87 

B.  AC.  4134 

1 

6.3 

+2.18 

-14.4 

-  3  22.8 

29  18 

87 

+  4  34  9 

'  -0.9727    0.5471 

-0.2905 

-8-90 

OCCULT  ATTONS,  1896. 
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1 

ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS, 

MARCH 

« 

Thr  Star's 

At  Conjunction  in  R  A. 

1 
Limiting 
Parallels. 

Name. 

1 

Mag. 

5.2 
7.0 

52 

59 
6.3 

Ked'nR  from 

Apparent 
Declination. 

Washinifton 
Mean  Time. 

Hour  Angle 
// 

Y 

0.5480 
0.5481 

0.5493 
0.5505 

0.5508 

y' 

N. 

• 
+59 

4l6 

+39 

+15 
-22 

S. 

• 

-29 
-76 

-47 

-75 
-90 

da 

A« 

X  Virginis 

'  28  Virginis 

y^  Virginis 

g  Virginis 

50  Virginis 

8 
+2.09 

2.og 
2.04 
2.00 
2.00 

n 
-14.4 

M4 
145 
145 
147 

• 

-  7  25  6 

6  55  9 

858.7 
10  II. 3 

9  46  7 

d     b     m 
»     3  32.4 
4  44  7 
xo  X39 

X6    X2.0 

»7     13 

h      m 
-10  20.9 

-  9   II. I 

-  3  53.3 
+  I  52.2 

+  2  39.3 

40.2966 
-0.5328 
-0.0624 
-05x19 
-1. 1420 

-0.2846 
0.2841 
0.2787 
0.2724 
0.2715 

f  Virginis 

75  Virginis 

83  Virginis 

85  Virginis 

B.  AC.  4722 

57 
6.0 

6.0 

6.5 
5-8 

+1.95 
1.92 
1.89 
1.89 
X.83 

-M4 
139 

137 
138 

135 

-12  102 

14  49  9 

15  39.6 

15  14.9 
17  43.1 

%    0  26.4 

3     55 
8     7.2 

8  35  7 

21    X9.4 

+  9  48.7 
-"  37  4 

-  6  46.5 

-  6  19.0 

+  5  57  X 

-0.7600 
41.1900 

+07345 
40.2056 

-0.3739 

05529 

05535 

0.5554 

0.5554 
0.5601 

-0.2622 
0.2584 
0.2508 
0.2500 
0.2275 

4   I 

+75 
+74 
+49 
+17 

-90 

+25 
-  5 
-33 
-66 

B.  A.  C.  4923 
42  Librae 

B.  AC.  5197 
d  Scorpii 
A*  Scorpii 

73 

5.7 
6.0 

53 

5-2 

+1.68 

155 

153 

1.51 
1.50 

-12.3 

XX. I 

10.7 

103 
10.4 

-20  56.9 

23  29.0 

24  23.6 

25  26.3 
25     1.2 

8  14  50.0 

4    8  21.8 

10  35  7 

12  39  5 

13  43  7 

-    I    XI. I 

-  8  19.1 

-  6  10.4 

-  4  XX  3 

-  3    96 

-0.7977 
-X.1870 

-05771 
40.2103 

-0.3606 

0.5665 
0.5724 
0.5728 

05733 
0.5733 

-0.1903 
0.1462 
0.1402 

0.1347 
0.1317 

-90 

-42 

-  3 

+37 
4  8 

-  9 
-90 

-84 
-32 
-67 

B.  A.  C.  5253 
B.  A.  C.  5255 

3  Scorpii 

4  Scorpii 

B.  A.  C.  5314 

58 
60 

6.7 

6.3 

57 

+1.50 
X.50 
1.50 
1.50 
1.46 

-10.6 
10.4 
10.4 
10. 1 
10. 1 

-24  136 
25     63 

24  56  3 

25  57.8 

25  34  7 

13  51  3 

13  58.0 

14  9.1 
14  28.5 
17  38  4 

-  3     2.3 

-  2  55.9 

-  2  452 

-  2  26.5 
+  0  36.0 

-1.1910 
-0.3046 
-0.4996 
40.5100 
-0.2813 

0.5734 
05734 
0.5736 
0.5736 
05744 

-0x314 
0.1311 

0.1305 
0.1297 
0.1209 

-44 

411 
0 

+53 

411 

-90 
-63 

-77 
-16 

-6x 

B.  A.  C  5347 
a  Scorpii 
r  Scorpii 
43  Ophiuchi 
3  Sagittarii 

6.0 
1.2 
32 

58 
4-6 

+1.45 

137 
1.36 

1.15 

1.03 

-  99 

9  5 
8.8 

8.2 
75 

-26     3.0 

26  12.3 
28     0.2 
28    2.6 

27  47  6 

19  32.7 

5  4     45 
6  37  9 

6  I  38.7 
II  25.6 

+  2  25.9 
+10  38.0 
-10  54.6 
+  7  21.9 
-  7  X3.8 

-0.0223 
-0.7456 
+08937 
-0.1225 
-05153 

0.5746 

0.5757 

05759 

05744 
0.5719 

-0.1155 
0.091 1 

0.0837 
-0.0276 

40.00XX 

+23 

-17 
462 

4-10 

-12 

-45 

+  9 

-51 

-80 

1 

B.  AC.  6127 
B  A.  C.  6194 

^  Sagittarii 
1     a  Sagittarii 

r  Sagittarii 

51 
51 
37 
2.3 
36 

+0.98 

093 
0.82 

0.78 

0.74 

-  6.8 

70 
6.4 
6.4 
57 

-28  28.2 

27    4.7 
27    6.0 

26  25.6 

27  49  4 

19  47  5 
23  556 

T  II  28.2 

15  34  2 

20  33  5 

+  0  48.9 
•»-  4  48.0 

-8     5.5 
-4     8.4 
+  0  40.1 

403093 
-1. 0420 

-0-4153 
-0.8392 
41.0860 

0.5689 
0.5670 
0.5610 
0.5588 

05555 

40.0251 
0.0367 
0.0683 
0.0789 
0.0^15 

+34 
-40 

-  I 

-23 
462 

-26 
-90 
-711 

-90 
424 

V'  Sagittarii 
^'  Sagittarii 
A*  Sagittarii 
4  Capricorni 
B.  AC.  7049 

5-4 

5-7 

47 
6.1 

6.5 

+0.70 
0.62 
0.62 
045 
0.41 

-  6.2 

59 
5-8 
56 
51 

-25  26.2 

24  569 

25  69 
22     8.0 
22  44  3 

8  0  20.1 
9  23  I 

9  41  0 

9  4  41.8 

10    9.0 

+  4  18.6 
-10  57.5 
-10  40.2 
+  7  42.2 
-II     1.2 

-1.1120 
-0.6337 
-0.4178 
-0.9380 
40.6325 

0.5531 
0.5466 

0.5466 

0.5326 

0.5288 

40.1008 
0.I22I 
0.1228 
0.1622 
0.1722 

-40 

-  7 

+  4 
-20 

465 

-90 

-^ 

-90 

-9 

17  Capricorni 

20  Capricorni 

y  Capricorni 

30  Capricorni 

31  Capricorni 

6.0 
6.3 
51 
5  5 
6.7 

+0.36 
0.29 
0.29 
0.24 
0.24 

-  4  9 
52 

49 
49 
5.0 

-21  53  2 

19  26.4 

20  16.  X 
18  25.4 

17  54  0 

18  13.7 

10    0  54.9 

3  x8.6 

XO  12.4 

10  22.2 

-  3  II  9 
+  3  16  9 
+  5  36.1 

-XX  42.5 
-II  330 

41. 1560 
-0.2466 
41.1350 
40.5202 
-0.0201 

0.5228 
O.518I 
05165 
0.5122 
O.5II9 

40.1858 
0.1962 
0.1996 
0.2091 
0.2093 

468 

422 
470 
464 

+35 

+•5 
-58 

42X 
-16 

-45 

1  Capricorni 
Vbnus 
!  42  Capricorni 

44  Capricorni 

45  Capricorni 

44 

56 
6.1 

63 

40.22 

0.15 
0.15 
0.15 

-  49 

48 
48 
47 

-17  16.7 
15  XI.4 
14  30.8 

14  52.6 

15  13.7 

12  25.6 

21  XI. 5 

22  31.8 

23  19  4 
23  49  0 

-  9  33  4 

-  X     2.9 

+  0  15.1 
+  I     1.3 
+  I  30.1 

-0.2712 
-0.6649 

-X.I  140 

-05346 
-0.0349 

0.5106 

04517 
0.5046 

05041 
0.5036 

40.2I20 
0.2065 
0.2240 
0.2247 
0.2253 

423 

+  5 
-24 

4X1 
+36 

-59 
-90 
-90 

-78 
-46 

B  A  C  7558 
,    fi  Capricorni 

Merci'ry 
^>  Aquarii 
^  Aquarii 

8.0 
52 

6.8 
56 

-K>.l6 

0.12 

0.07 
0.07 

-  4  7 
46 

4.3 
43 

-16  26.9 
14    2.6 
14  21.6 

11  20.0 

12  4.7 

23  57.6 

11    4  44.8 

7  29  8 

14    6.3 

14    9.0 

+  X  38.4 
+  6  17  4 
+  8  57  6 

-  8  37.0 

-  8  34  4 

+13370 
-0.2207 
-0.7676 
-1.0200 
-0x844 

0.5036 
0.5008 

0.4444 
0.4964 

0.4964 

40.2255 
0.2303 
0.2188 
0.2386 
0.2386 

+74 
428 

472 

-14 
+31 

+42 
-56 

-  5 

-90 

-54 

40  Aquarii 

7.0 

+0.07 

-  4.3 

-12  26.5 

NEW 

15  40.8 
MOON. 

-7    51 

40.5825 

0.4958 

40.2398 

+73 

-14 

,  51  Pisciam 
loi  Piscium 

58 
6.3 

-0.17 

013 

+  0.5 
43 

-¥  6  22.9 
M    79 

14  22  41.3 
16    9  49.0 

-  2  10.8 
+  7  59  5 

-O.X946 
-0.2340 

0.4857 
0.4966 

0.2542 
0.2297 

+34 
432 

-54 
-51 

'X04  Piscium 

75 

-o.ia 

+  4-5 

+13  45.6 

"  41.3 

4  9  48.6 

40.6020 

0.4974 

40.2277 

4«3 

-10 1 

424 


OCCULTATIONS,  1896. 


I 

ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS.                  ' 

1 

MARCH.                                                                                          \ 

The  Star's 

At  Conjunction  ik  R  A. 

Limiting 
ParaUelt. 

, 

Red'ns  from 

1 

1               Name. 

Mag. 

iB96.a 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hoar  Angle 
H 

Y 

x' 

y 

N. 

S. 

1 

Aa 

AJ 

• 

1 

a 

»♦ 

•       f 

d     h     m 

h      m 

• 

4  Arietis 

5-7 

-0.12 

+  50 

+x6  26.4 

16  16  25.6 

-  9  35  I 

-1.2920 

0.5016 

+0.2237 

-36 

-74 

B.  A.  C.  549 

8.2 

0.t2 

50 

16  30.2 

16  31. 1 

-  9  29.8 

-1.3420 

0.5016 

0.2236 

-44 

-73 

1  Arietis 

57 

O.IO 

5  5 

17  18.7 

21    18.7 

-  4  50  4 

-1. 1880 

0.5043 

0.2183 

-26 

-73 

B.  A.  C.  686 

72 

0.05 

6.3 

19    7.7 

17     5  49.6 

+  3  25.6 

-X.3670 

0.5093 

0.2078 

-54 

71 

'  23  Arietis 

7-5 

-0.03 

6.6 

19  12.8 

8  32.x 

+  6     3.2 

-0.9012 

0.51 10 

0.2044 

-  6 

-71 

26  Arietis 

6.0 

+0.02 

+  7.2 

+19  23.7 

14  21.4 

+11  42.x 

+0.0643 

0.5151 

+0.1962 

+48 

-31 

fi.  Arietis 

6.0 

0.08 

77 

19  34  2 

20  13.0 

-  6  37  I 

+0.9942 

0.5187 

0.1873 

+90 

•+20 

B.  A.  C.  920 

7.0 

0.15 

8.5 

21  12.3 

18    4   174 

+  X  12.2 

+0.6551 

0.5241 

0.1740 

+90 

+  2 

e  Arietis 

46 

O.X5 

.    8.5 

20  55.6 

4  27.4 

+  I  21.8 

+0.9900 

0.5242 

0. 1739 

+90 

+22 

{  64  Arietis 

57 

0.26 

99 

24  21.5 

x6  22.0 

-II     6.5 

-0.8273 

0.5323 

0.1530 

-  3 

-66 

i    7  Tauri 

6.0 

+0.32 

+  10.0 

+24    7.1 

21       5.8 

-  6  32.0 

+0.1338 

0.5359 

+0.1427 

+52 

~2I 

1  XI  Tauri 

1 

6.7 

0.35 

10.4 

24  59.8 

19    0     0.0 

-  3  43  6 

-04200 

0.5380 

0.1368 

+21 

-50 

I    ^  rieiadum 

6.3 

0.39 

10.2 

23  57  9 

X  52.0 

-  I  55  2 

+0.9552 

0.5392 

0.1327 

+90 

+25 

17  Tauri 

4  3 

039 

XO.I 

23  47  4 

I  54.2 

-  I  53  2 

+1.1520 

0.5392 

0.1327 

+90 

+40 

18  Tauri 

63 

0.39 

103 

24  31.0 

2     1.3 

-  I  46.4 

+03759 

0.5394 

0.1324 

+67 

-  8 

1  19  Tauri 

50 

+0.39 

+10.2 

+24     8.6 

2     2.9 

-  I  44  8 

+0.7845 

0.5394 

+0.1324 

+90 

+14 

21  Tauri 

7.0 

0.40 

10.3 

24  14.0 

2  22.0 

-  I  26.3 

+0.7305 

05395 

0.1317 

+90 

+11 

1  22  Tauri 

7.0 

0.40 

10.3 

24  12.4 

2  25.9 

-  I  22.6 

+0.7681 

05395 

0.1316 

+90 

+13 

24  Tauri 

8.0 

0.41 

10. 1 

23  47.8 

3     2.0 

-  0  47.7 

4-1.2920 

0.5400 

01303 

+90 

+57 

B.  A.  C.  1171 

7.8 

0.41 

X0.2 

24     1.7 

3  33  2 

-  0  17  5 

+1.1080 

0.5405 

0.1292 

+90 

+36 

BAG.  1x92 

6.0 

+0.42 

+10.6 

+25  16. 1 

4  21. 1 

+  0  28.7 

-0.1416 

0.5409 

+0.1276 

+36 

-34 

I    /  Tauri 

6.0 

0.54 

II. X 

26  12.8 

13  33  I 

+  9  21.8 

-0.0868 

05473 

0.1069 

+39 

-28 

1    f  Tauri 

53 

0.60 

II.5 

27    6.3 

17  44  4 

-10  35.7 

-0.6277 

0.5499 

0.0969 

+  9 

-58 

B.  A.  C.  Z444 

5-7 

0.75 

II.9 

28  25.0 

20    2  49.8 

-  I  49  6 

-1.2600 

0.5555 

0.0747 

-48 

-62 

W.  iv,  1421 

6.0 

0.95 

XI.4 

27  54.2 

14  55  2 

+  9  49.4 

+0.0054 

0.5620 

0.0427 

+44 

-17 

22  Aurigae 

7.0 

+1.05 

+H.5 

+28  50.7 

20  37.1 

-  8  41.4 

-0.8009 

0.5644 

+0.0270 

-  3 

-61 1 

p  Tauri 

1.8 

1.07 

1 1.4 

28  3x4 

21  50.2 

-  7  31.0 

-0.4251 

0.5652 

0.0237 

+20 

-40 

B.  A.  C.  1772 

6.3 

1. 19 

"3 

29    9.5 

ai   3  13.2 

-  2  20.2 

-1. 0130 

0.5674 

+0.0086 

-19 

-^i 

136  Tauri 

53 

Z.28 

10.4 

27  35.4 

9    17 

+  3  15  2 

+0.6557 

0.5692 

-0.0080 

+90 

+19 

49  Aurigae 

57 

1.58 

93 

28    6.3 

22  2   6.0 

-  4  196 

-0.4442 

0.5722 

0.0572 

+19   -44 • 

54  Aurigae 

6.0 

+X.63 

+  9.1 

+28  2X.4 

3  5X  7 

-  2  37  9 

-0.8125 

0.5724 

-0.0624 

-3J-^I 

25  Geminorum 

6.5 

x.64 

9.0 

28  17.6 

4  35  6 

-  I  55.6 

-07927 

0.5724 

0.0644 

-2-62 

39  Geminorum 

63 

1.72 

75 

26  13. 1 

II  439 

+  4  55  9 

+0.8447 

0.5725 

0.0850 

+90   +23 ' 

40  Geminorum 

6.3 

1-73 

75 

26   3.4 

II   59.8 

+  5  1x6 

+0.9888 

0.5725 

0.0857 

+90   +32 

W.  vi,  1656 

8.2 

1.77 

76 

26  59  5 

13  448 

+  6  52.5 

-0.1406 

0.5724 

0.0908 

+36     29 

47  Geminorum 

6.0 

+X.82 

+  7.2 

+27     1.7 

16  494 

+  9  50.x 

-0.4714 

0.5724 

-00995 

+18   -49 

49  Geminorum 

7.2 

i.8x 

6.8 

25  55  4 

17  25.7 

*io  25.0 

+0.6165 

0.5722 

O.IOII 

+90+9 

A  Geminorum 

57 

1.87 

6.0 

25  15  I 

21    47.0 

-  9  23.7 

+0.8443 

0.5715 

O.I  132 

+90   +20 

€  Geminorum 

6.0 

201 

50 

26     2.0 

23    6  12.1 

-  X   18.0 

-1.0130 

0.5702 

0.1356 

-16   -64 

X  Geminorum 

37 

1.99 

4.6 

24  38.9 

6  21.9 

-  I     8.6 

+0.3925 

0.5702 

0.1366 

4^-71 

/!>  Cancri 

6.3 

+2.08 

+  2.7 

+22  55.9 

15  23.5 

+  7  32.6 

+0.8x06 

0.5680 

-0.I60I 

490  +14 

B.  A.  C.  2703 

75 

2.08 

2.6 

22  45  4 

15  306 

+  7  39  4 

+0.9709 

0.5680 

0.1604 

+90 

+24 

tf  Cancri 

54 

2.x8 

+  0.4 

20  47.7 

24    2  24.6 

-  5  510 

+  1.0690 

0.5649 

0.1870 

+90 

+28 

38  Cancri 

7.0 

2.21 

-  0.4 

20     8.7 

5  21.3 

-  3    08 

+X.1680 

0.5639 

0.1937 

+90 

+35, 

39  Cancri 

7.0 

2.21 

0.4 

20  22.5 

5  311 

-  2  51  4 

+0.9028 

0.5639 

O.I94I 

+90 

+x6f 

40  Cancri 

73 

+2.21 

-  0.4 

+20  20.3 

5  33  2 

-  2  49.4 

+09383   0.5639 

-0.1941 

+90 

+18 

B.  A.  C.  2919 

73 

2.21 

05 

20     2.2 

5  37  9 

-  2  44  9 

+X.2240  i  0.5636 

0.1942 

+90 

+40 

e  Cancri 

72 

2.20 

0.5 

19  54  7 

5  40  I 

-  2  42.8 

+  1.3420  0.5636 

0.1944 

+90 

+60 

e  Cancri 

71 

2.21 

05 

20     5.3 

5  46  8 

-  2  36.4     +1.1420' 0.5636 

0.1947 

+90 

+32 

B.  A.  C.  2925 

7.7 

2.21 

05 

19  569 

5  52.3 

-  2  3101  +1.2660   0.5636 

0. 1948 

+90 

+45 

B.  A.  C.  2931 

7  5 

+2.22 

.-  °-5 

420  14. 7 

6  14.7 

-  a    9-5  1  +0  8927 ;  0.5635 

-^1957 

490 

+15 

y  Cancri 

49 

2.26 

0.1 

21  50.5 

6  50.2 

-  I  35  3 

-0.8429  1  0.5635 

01969 

-  3 

-68 

71  Cancri 

80 

2.28 

2.8 

17  483 

16  24  4 

+  7  379    +1  2470 

0.5601 

0.2x77 

+90 

+39 

78  Cancri 

78 

2.29 

29 

17  534 

17  4H  2 

4  8  58.6    408572 

0.5597 

0.2203 

+90 

+  XO| 

80  Cancri 

68 

2.32 

30 

x8  28.2 

19    2.3 

+10  100 

-0.0084 

05593 

0.2227 

+44 

-36, 

83  Cancri 

57 

-►2.34 

-  35 

+  x8    8.7 

22     3.6 

-10  55.3 

-03547 

0.558a 

-0.22861+25 

-55 
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ELEMENTS  FOR 

THE  PREDICTION  OF  OCCULTATIONS. 

MARCH. 

Ths  Star's 

At  CONJUMCTtON  IN  R.  A 

Limiting 
Parallels. 

Name. 

Mag. 

Red'ns  from 
i896.a 

Apparent 
Decitnation. 

Washington 
Mean  Time. 

Hour  Angle 
H 

Y 

x' 

y 

N. 

a 

S. 

0 

• 

w 

• 

d    h     m 

h     m 

7  Leonis 

8  Leonis 
II  Leonis 

V^  Leonis 
23  Leonis 

6.3 

57 
6.8 

6.0 
63 

+233 
234 

234 
2.36 

237 

-  5  5 

51 

57 
6.1 

6.8 

+14  505 
16  54.1 

14  48.9 

14  29.7 

13  330 

96     5  22.8 

5  51  5 

6  18.7 

8  47.2 
II  58.5 

-  3  51  9 

-  3  24.2 

-  2  58  3 

-  0  34  9 
+  2  29.7 

-M.2290 
-09441 
•»-i.030o 

40.7398 
+0.8847 

05559 
0.5556 

05554 
05546 
0.5538 

-0.2417 
0.2424 
0.2432 
0.2474 
02523 

+90 

-  8 
+90 
+90 
+90 

+33 

-73 
+18 

0 
+  7 

V  Leonis 
a  Leonis 

44  Leonis 

45  Leonis 
p  Leonis 

53 

13 
60 

60 

4.0 

+2.38 
2.40 
2.41 
243 
2.44 

-  7  3 

8.1 

9  7 
9.6 

lO.O 

+12  56.3 

12  28.4 

9  186 

ID    17.3 

9  50  3 

15    7-2 

19  35-6 

a«   3    32 

4   64 

6  24.0 

+  5  31  7 
+  9  50.6 

-  6  57  5 

-  5  56.5 

-  3  43  6 

+0.6873 
-C.0116 
+1.1200 
-0.1350 
-0.3208 

05530 

0.5517 
0.5500 

05495 
05494 

0  2571 
0.2634 
0.2726 
02735 
0.2761 

+90 

+43 
+90 

+37 
+27 

-  4 
-40 

+20 

-49 
-59 

49  Leonis 

37  Sextantis 

38  Sextantis 
56  Leonis 

c  Leonis 

6.0 

6.3 

78 
66 

53 

+2.43 
2.42 

243 
245 
245 

-10.3 
II. 5 
11.5 
12.0 
123 

+  9  II. I 
6  55.1 

6  53  5 
6  44  2 

6  39  4 

7  23.7 
12  19.4 
12  52.2 
16  45.0 
18  51.6 

-  2  46.1 

+  I  59  3 
+  2  31  0 
+  6  15.8 
+  8  17.9 

+0.0477 
+0.9042 
+0.7761 
-0.1720 
-0.6958 

0.5493 

0.5486 

0.5483 

05479 
0.5476 

-0.2770 
0.2816 
0.2820 
0.2851 
0.2865 

+47 
+90 

+90 

+37 
+  8 

-40 
+  5 

-  3 
-52 

-83 

75  Leonis 
79  Leonis 

82  Leonis 

83  Leonis 
r  Leonis 

57 
60 

69 

6.5 

51 

+2.43 

2.43 
245 
245 
245 

-13.6 
14.0 

139 

139 
14.0 

+  2  34.7 
I  58.5 
3  52  2 
3  34-6 

+  3  25.5 

27     2  15.7 

5  17- 1 

6  0.3 

6  5.1 

7  13 

-  8  33  3 

-  5  38.2 

-  4  56  5 

-  4  519 

-  3  57.6 

+1.1680 
+08798 
-1. 1870 

-09239 
-1.0470 

05473 

0.5473 

0.5473 

0.5473 
0.5471 

•0.2906 
0.2917 
0.2920 
0.2920 
0.2921 

+90 
+90 
-22 

-  4 
-12 

+21 
+  2 

-86, 

-861 

87 

B.  A.  C  4134 

X  Virginis 

28  Virginis 

Yf  Virginis 

g  Virginis 

6.3 
52 
7.0 

52 

59 

+247 
2  42 
2.42 
2.41 
2.41 

-16.5 
17. 1 
17.2 

17-4 
17.6 

-  3  22.9 

7  25.7 
6  56.0 

8  58  8 
10  1 1.4 

as  5  23.2 

M  39  7 
15  50.8 

21   14.5 

99    3     5.6 

-  6  22.3 
+  2  34.6 
+  3  43  2 
+  8  55.5 

-  9  25.9 

-09456 
+0.3273 

-04934 
-0.0196 

-0.4616 

0.5503 
0.5530 

0.5533 
0.5550 

0.5572 

-0.2910 
0.2860 
0.2849 
0.2806 
0.2748 

-  6 

+59 
+  18 

+41 

+18 

-90 
-27 

-73 
-45 
-71 

50  Virginis 
62  Virginis 
i  Virginis 
75  Virginis 
83  Virginis 

63 
7.0 

57 
60 

60 

•^2.41 
2.40 
2.40 
239 

239 

-17.6 
17.7 
17.6 

175 
17-3 

-  9  46.8 
10  45.8 
12  10.3 

14  50.0 

15  39  7 

3  53  8 
8  26.0 

II     8.8 
13  441 
18  37-9 

-  8  39  5 

-  4  17  I 

-  I  40.2 

+  0  49.5 
+  5  325 

-1.0830 

-13490 
-0.6944 
+1.2370 
+0.7927 

05575 
0.5595 

0.5603 

0.5615 

0.5636 

-^.2737 
0.2683 
0.2647 
0.2610 
0.2535 

-18 

-44 
+  5 

+75 
+74 

-90 

-^ 
-90 

+29 

-  2 

85  Virginis 
B.  A.  C.  4722 
B.  A.  C.  4923 
B.  A.C.  5197 
h  Scorpii 

6.5 
58 

73 
6.0 

53 

+2.39 
2.38 
2.36 

233 
233 

-17.3 
16.9 

157 
13.6 

13.2 

-15  15.0 

17  43  2 
20  57.0 

24  23.6 

25  26.3 

19     57 

80  7  27.8 

81  0  24.1 
19  29.0 
21  28.4 

+  5  59.2 
-  6    6.4 

-flO    II. I 

+  4  30  9 
+  6  25.5 

+0.2704 
-0.2914 
-0.6891 

-0.4599 
+0.3161 

0.5639 
0.5699 
05779 
0.5839 

0.5848 

-0.2527 
0.2306 
0.1931 
0.1423 
0.1367 

+52 

+21 

-  4 

-  4 
+42 

-30 
-16 
-90 

-74 
-27. 

A«  Scorpii 
B.  A.  C.  5253 
B.  A.  C.  5255 

3  Scorpii 

4  Scorpii 

52 

58 
60 
6.7 
6.3 

+2.32 
2.31 
2.32 
2.31 

+2.32 

-13.2 

134 

132 

132 

-12.9 

-25      X.2 

24  13.6 

25  6.3 
24    563 

-25  57-8 

22    30.5 
22   37.9 

22  44  3 

22  55.0 

23  137 

+  7  25.1 

+  7  32.2 

+  7  38.3 

+  7  487 
1-  8     6.6 

-0.2474 
-1.0650 
-0.1918 
-0.3836 
+0.6092 

0.5849 
0.5849 
0.5849 
0.5849 
05849 

-0.1336 

0.1332 

0.1329 

0.1324 

-0.13 16 

+14 

-34 
+  16 

+  6 
+59 

-58 

-90 

-55; 
-68' 

-10 

APRIL. 

B.  A.  C.  5314 
B.  A.  C.  5347 

57 
6.0 

+2.30 
2.29 

-12.8 
12.5 

-25  34  7 
26     30 

1     2   17.0 
4     7-4 

4X1     2.5 
-11  11.5 

-0.1669 
+0.0912 

0.5854 

0.5860 

-0.1226 
0.1171 

+16; 
+29' 

-54, 
-39 

a  Scorpii 
a  Scorpii 
T  Scorpii 
B.  A.  C.  5800 
43  Ophiuchi 

34 
1.2 

32 

75 
5.8 

+2.25 
2.24 
2.25 
2.10 
2.0S 

-12.2 

11.7 

10.9 

9.6 

92 

-25  20.8 
26  12.3 
28    02 
26  51  8 
28     2.6 

9  "9 

12    21.8 

14  50.0 

9    5  42-8 
9  M  6 

-  6  19.3 

-  3  17  0 

-  0  54  8 
-10  37.9 

-  7  14  5 

-1.1810 
-0.6163 
+0.9965 
-1.0920 
•fo.0086 

0.5865 
0.5865 
0.5868 

0.5856 

05837 

-0.1025 

0.0922 

0.0847 

0.0387 

-0.0277 

-46  ^; 
-10  -90 
+62  +16 
-44  90, 
+17  -43! 

3  Sagittarii 
BAG.  6127 
B.  A.  C.  6194 
f  Sagittarii 
9  Sagittarii 

4-6 

51 
51 
3.7 
23 

+2.00 

103 

187 

175 
1.70 

-78 
6.7 
6.6 

5-3 

51 

-27  47  6 

28  28.2 

27     47 
27     6.0 

26  25.6 

18  44.7 
8    2  53  2 

6  55  5 

18  12.2 

22  13.3 

+  I  53  0 
+  9  42.3 
-10  24.8 
+  0  26.1 
>  4  18.2 

-0.3780 
+04376 
-08900 
-0.2748 
HX6904 

0.5803 
0.5765 
05741 

0.5669 
0.5641 

+0.0014 
0.0256 
0.0374 
0.0689 
0.0796 

-5-68! 

+39  -19 
-30  -90 

+  6-61 

-14  -90 

r  Sagittarii 
1    ^  Sagittarii 

36 

54 

41  67 
+  1.61 

-  41 

-  45 

-27  49  4 
-25  26.2 

4     3     7.0 
6  49.7 

+  9     I.I 
-II  24.4 

+•1.2150 
-09658 

0.5603 

05575 

+0.0923 
+0.1015 

462  +39 
-29  -90 
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ELEMENTS  FOR  ' 

THE 

PREDICTION 

OF  OCCULTATIONS. 

i 

1 

APRIL. 

1 

1 

Thb  Star's 

i 

At 

Conjunction  in  R.  A. 

Limitins 
Parallels. 

1 

Red'ns  from 

Name. 

Mag. 

X896.0. 

Apparent 
Decimation. 

Washington 
Mean  Time. 

Hour  Angle 
H 

Y 

x* 

y 

N. 

S. 

1 

Aa 

A8 

8 

n 

e 

f 

d 

h      m 

h     m 

• 

• 

A^  Sagittarii 

5-7 

+1.50 

-  3  7 

-24 

56.9 

4 

15  44  3 

— 

2    48.8 

-0.4907 

0.5499 

+0.1226 

+    X 

-77 

//2  Sagittarii 

4  7 

1.49 

37 

25 

6.9 

16     1.8 

— 

2    32.0 

-0.2749 

0.5499 

0.1233 

+12 

-61 

4  Capricomi 

6.1 

1.25 

2.8 

22 

79 

5 

10  50.2 

— 

8  21.9 

-0.7968 

05340 

0.1622 

-II 

-90 

1        B.  A.  C.  7049 

6.5 

1. 21 

2.1 

22 

44.2 

16  14.9 

— 

3     7-8 

40.7626 

0.5297 

0.1720 

464 

-  2 

1  17  Capricorni 

6.0 

1.08 

1.6 

21 

535 

6 

0  16.7 

+ 

4  38.5 

4-1.2820 

0.5240 

0.1854 

+68 

+41 

20  Capricorni 

6.3 

+  1.02 

-  2.0 

-19 

26.3 

6  56.2 

4-II      5.5 

-0.1200 

0.5180 

■W.1955 

+28 

-5X 

7f  Capricorni 

51 

1. 01 

1.5 

20 

15.0 

9  193 

— ; 

10  35.8 

4-1.2380 

0.5162 

0.1990 

+70 

+33 

30  Capricorni 

5-5 

0.92 

15 

18 

253 

16  12.2 

— 

3  55  3 

4-0.6407 

0.51 17 

0.2081 

+70 

-10 

31  Capricorni 

6.7 

0.92 

1.6 

17 

539 

16  21.8 

— 

3  46.0 

40. 1022 

0.5x10 

0.2083 

+41 

-38 

1     I  Capricorni 

44 

0.89 

1.6 

17 

16.6 

18  25.1 

— 

I  46.5 

-01479 

0.5099 

0.2108 

+29 

-52 

1  42  Capricomi 

56 

+0.78 

-  1-7 

-14 

30.7 

7 

4  31.X 

+ 

8     1.8 

-0.9970 

0.5035 

+0.2225 

-15 

-90 

44  Capricorni 

6.1 

0.77 

1.6 

14 

525 

5  18.7 

4- 

8  48.1 

-0.4199 

0.5030 

0.2233 

+X7 

-69 

1  45  Capricorni 

6.3 

077 

1-4 

15 

13-6 

5  48  3 

+ 

9  16.9 

+0.0770 

0.5025 

0.2240 

+42 

-40 

ft  Capricorni 

52 

0.72 

1-4 

M 

2.5 

10  44.4 

— 

9  55  5 

-0.1120 

0.4998 

0.2288 

+33 

-50 

Mars 

13 

40.6 

17  11.4 

— 

3  39  5 

+0.9840 

0.4634 

0.2230 

+76 

+  9 

<r>  Aquarii 

6.8 

+0.62 

-  14 

-II 

19.9 

20    6.5 

— 

0  49.3 

-0.9166 

0.4949 

+0.2369 

-  7 

>9o 

««  Aquarii 

56 

0.63 

I.I 

12 

4.6 

20    9.2 

— 

0  46.7 

-0.0847 

0.4949 

a2369 

+36 

-48 

1         B.  A.  C.  7740 

7.0 

0.62 

1.2 

II 

347 

21     4.2 

+ 

0    6.9 

-0.4189 

0.4946 

0.2377 

+19 

-69 

1  40  Aquarii 

7.0 

0.62 

0.9 

12 

26.4 

21  41.0 

+ 

0  42.6 

+0.6813 

04944 

0.2435 

+78 

-  9 

1  67  Aquarii 

6.4 

045 

I.O 

7 

30.4 

8 

14  177 

— 

7     8.0 

-0.7297 

0.4878 

0.2488 

+  5 

-90 

1         B.  A.  C.  7986 

59 

+0.39 

-  0.9 

-  5 

32.5 

21     37 

— 

0  32.8 

-X.2140 

0.4860 

+0.2520 

-a6 

-^ 

B.  A.  C.  7993 

6.6 

0.38 

0.9 

5 

22.0 

22  15.6 

+ 

0  37.2 

-1. 1060 

0.4860 

0.2524 

-x8 

-90 

1         B.  A.  C.  8017 

61 

037 

0.7 

5 

16.3 

9 

0  40.0 

+ 

2  57-8 

-0.6032 

0.4854 

0.2534 

+13 

-82 

B.  AC.  8094 

5-4 

0.31 

0.3 

4 

37 

8  42.2 

■fio  47.2 

+0.1000 

0.4838 

0.2560 

+49 

-39 

1  XI  Piscium 

6.4 

0.25 

0.1 

2 

21.8 

16  40.6 

— 

5  27  0 

+0.2593 

0.4829 

0.2573 

+58 

-31 

,  12  Piscium 

6.8 

+O.24 

-  0.2 

-    I 

36.5 

16  42.7 

— 

5  25.0 

-0.5706 

0.4829 

■K>2573 

+15 

-79 

1  13  Piscium 

6.4 

0.24 

-  0.1 

I 

396 

18     7.3 

— 

4    2.5 

-0.1519 

0.4829 

0.2575 

+36 

-52 

14  Piscium 

59 

0.24 

0.0 

-    I 

49  3 

19  22.5 

— 

2  49.3 

+0.3521 

0.4829 

0.2577 

+64 

-26 

'  21  Piscium 

58 

0.17 

+  0.3 

+   0 

299 

10 

4  "9 

+ 

5  46.2 

+0.0482 

0.4829 

0.2580 

+47 

-41 

1  25  Piscium 

6.4 

+0.15 

03 

I 

30.7 

6  17.0 

+ 

7  47-9 

-0.5431 

0.4828 

0.2578 

+x6 

-77 

NEfV\ 

MOON, 

1 

/i  Arietis 

6.0 

-0.03 

+  6.4 

+19 

34.2 

14 

I  57  9 

+ 

0  55.2 

+0.8802 

0.5214 

+0.1868 

+90 

+13 

1         B.  A.  C.  920 

7.0 

000 

7.0 

21 

12.3 

10    0.0 

4- 

8  42.2 

+0.5326 

0.5266 

0.1737 

+79 

-  5 

e  Arietis 

4.6 

0.00 

7.0 

20 

556 

10  lo.o 

+ 

8  51.9 

+0.8674 

0.5266 

0.1733 

+90 

+14 

64  Arietis 

57 

+0.05 

8.1 

24 

21.4 

22     1.7 

— 

3  39  4 

-0.9632 

0.5346 

0x5x4 

-X2 

-66 

7  Tauri 

6.0 

+0.09 

+  8.3 

+24 

7.0 

15 

2  44  8 

+ 

0  54  4 

-0.0073 

0.5386 

+0.X421 

+44 

-28 

II  Tauri 

6.7 

0.12 

8.7 

24 

597 

5  38.6 

+ 

3  42.3 

-0.5641 

0.5406 

0.1359 

+13 

-58 

£-  Pleiadum 

6.3 

0.14 

8.6 

23 

57.8 

7  30.5 

+ 

5  30.5 

+0.8112 

0.5424 

0.1320 

+90 

+16 

17  Tauri 

43 

0.14 

8.5 

23  47  3 1 

7  32.6 

+ 

5  32.5 

+1.0110 

0.5424 

0.13x8 

+90 

+29 

18  Tauri 

6.3 

0.14 

8.7 

24 

31.0 

7  397 

+ 

5  39  4 

+0.2274 

0.5416 

0.1317 

+57 

-15 

19  Tauri 

50 

40.14 

+  8.6 

+24 

8.6 

7  41  3 

4- 

5  41  0 

+0.6384 

0.5416 

+0.13x5 

+90 

+  6 

20  Tauri 

50 

0.14 

8.6 

24 

2.5 

7  58.3 

4- 

5  57  4 

+0.7856 

0.5418 

0.1311 

+90 

+14 

21  Tauri 

7.0 

0.14 

8.6 

24 

14.0 

8    0.5 

4- 

5  59  5 

+0.5820 

0.5418 

0.13XX 

+85 

+  3 

22  Tauri 

70 

0.15 

8.6 

24 

12.4 

8    4.3 

4- 

6     3.1 

+0.6201 

0.5418 

0.13x0 

+90 

+  5 

23  Tauri 

47 

0.15 

8.6 

23 

37.6 

8  12.5 

4- 

6  ii.o 

+1.2720 

0.5419 

0.1306 

+90 

+53 

24  Tauri 

8.0 

+0.15 

+  8.6 

+23 

47.8 

8  40.4 

+ 

6  38.0 

+1.1460 

0.5423 

+0.1296 

+90  +39  1 

tf  Tauri 

31 

0.16 

8.6 

23 

47.2 

8  44.0 

+ 

6  41.5 

+1.1650 

0.5423 

0.X294 

+90 

Ml! 

;        B  A.  C.  1171 

78 

0.16 

8.6 

24 

17 

9  11.5 

+ 

7     8.1 

+0.9601 

0.5425 

0.1280 

+90 

426 

B.  A.  C.I  192 

6.0 

0.16 

8.9 

25 

16. 1 

9  59  4 

4- 

7  54  3 

-0.2890 

0.5433 

0.1267 

+28 

-41 

;    /  Tauri 

60 

0.24 

94 

26 

12.8 

19  11.4 

— 

7  "5 

-0.2482 

0.5488 

0.1060 

+30 

-37 1 

^  Tauri 

53 

+0.29 

+  9.7 

+27 

6.3 

23  23.0 

— 

3    98 

-07907 

05513 

+0.096X 

-  2 

-63! 

X  Tauri 

57 

0.30 

94 

25 

23.2 

16 

0  23.7 

— 

2  II. 2 

+1.1700 

0.5521 

0.0937 

+90 

+46 

W.  iv,  1421 

6.0 

0.57 

10.2 

27 

542 

20  39  9 

— 

6  38  6 

-0.1742 

0.5614 

0.0418 

+34 

-27 

22  Aurigae 

7.0 

0.65 

10.4 

28 

507 

17 

2  24.8 

— 

I     6.3 

-0.9904 

0.5633 

0.0263 

-17 

-61' 

p  Tauri 

1.8 

0.67 

10.3 

28 

314 

3  38.6 

4- 

0     4.8 

-0.6139 

0.5637 

0.0229 

+  9 

-53 

B.  A.  C.  1772 

6.3 

+0.76 

+10.3 

429 

95 

9     52 

4- 

5  193 

-1.2090 '  0.5653 

+0.0079 

-40 

-61 

136  Tauri 

.53 

40.84 

+  9.7 

427 

354 

14   sHi 

'     +TO  i;o  I 

40  1684    0  s66< 

-0008s  ■♦76    ♦   n 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

APRIL. 

Thk  Star's 

At  Conjunction  in  R  A. 

Limiting 
Parallels. 

'     Red'na  from 

Name. 

Mag.l          »^°- 

Apparent 
Declination. 

VVashinston 
Mean  Time. 

Honr  Angle 
H 

Y 

a* 

y 

N. 

S. 

A« 

^ 

0 

% 

•* 

a          * 

d     h     m 

h     m 

e 

49  Aurigae 

57 

+  I.II 

4  9.0 

428       6.3 

18     8  19.7 

+  3  41  6 

-0.6501 

0.5676 

-0.0572 

+  7 

-57 

54  Aurigae 

6.0 

1. 15 

9.0 

28    21.4 

10     7.6 

+  5  25  5 

-1.0220 

0.5676 

0.06  .iO 

-19 

-62 

25  Geminorum 

65 

I.16 

8.9 

28    17.6 

10  52.3 

4  6     8.5 

-1.0020 

0.5676 

0.0642 

-17 

-62 

39  Geminorum 

63 

1.25 

77 

26    13. 1 

18     9.7 

-10  50.5 

40.6504 

0.5667 

0.0844 

490 

4X2 

40  Geminorum 

6.3 

1.26 

7.6 

26       3.4 

18  26.3 

-10  34  5 

40.7940 

0.5667 

0.0851 

490 

420 

W.  vi.  1656 

8.2 

+  1  29 

47.8 

426    59.5 

20  13.8 

-  8  51.1 

-03477 

0.5666 

-0.0899 

+24 

-41 

47  Geminorum 

6.0 

I  34 

75 

27       1.7 

23  22.8 

-  5  49  I 

-0.6819 

0.5661 

0.0985 

+•  5 

-6x 

49  Geminorum 

7.2 

134 

71 

25  55  4 

19    0     0.0 

-  5  13  2 

40.4188 

0.5659 

O.IOOI 

471 

-  2 

A  Geminorum 

57 

1.40 

6.4 

25  X5  I 

4  28.0 

-  0  55  2 

40.6504 

0.5649 

O.I  120 

490 

+  9 

c  Geminorum 

6.0 

1.55 

5-8 

26     2.0 

X3    7.1 

+  7  24.7 

-1.2340 

0.5627 

O.X344 

-39 

-64 

K  Geminorum 

37 

+153 

^  5  3 

424  38.9 

13  17.2 

+  7  34  4 

40.1897 

0.5626 

-0.1347 

456 

-17 

y>  Cancri 

63 

1.64 

37 

22  56.0 

22  35.0 

-  7  28.2 

40.6130 

05599 

0.1575 

+87 

4  2 

B.  A.  C.  2703 

7  5 

1.64 

36 

22  45.5 

22  42.4 

-  7  21. 1 

40.7756 

0.5598 

01579 

490 

411 

7  Cancri 

54 

1.77 

1.6 

20  47.7 

30    9  57.6 

+  3  29.6 

40.8824 

0.5556 

0.1835 

490 

+15 

B.  A.  C.  2907 

88 

1.79 

0.9 

19  57  4 

X2  45.9 

+  6  11.9 

41. 2210 

05547 

0.1894 

490 

440 

38  Cancri 

7.0'  +1.80 

4  0.9 

f20      8.7 

X3    0.2 

+  6  25.7 

40.9806 

05547 

-0.1901 

490 

421 

39  Cancri 

7.0       1.80 

I.O 

20   22.5 

X3  10.4 

+  6  35.6 

40.7127 

05547 

0.1904 

490 

+   5 

40  Cancri 

7.3       1.80 

0.9 

20   20.3 

13  12.6 

♦  6  37.7 

+07435 

05547 

0.1904 

490 

4   6 

B.  A.  C.  2919 

7.3       1.80 

0.8 

20      2.2 

13  17  5 

4.  6  42.4 

41.0370 

0.5546 

0x905 

490 

+24' 

t  Cancri 

72 

1.80 

0.8 

19  54  7 

13  19.7 

+  6  44  5 

41.1590 

0.5546 

0.1907 

490 

+34 

e  Cancri 

71 

+  180 

4  0.8 

-^20     53 

13  26.6 

4  6  51. 1 

40.9563 

0.5544 

-0.1909 

490 

419 

B.  A.  C.  2925 

77 

1.80 

0.8 

19  56.9 

13  32  4 

4  6  56.7 

4I.081O 

05544 

0.1913 

490 

428 

B.  A.  C.  2931 

75 

1. 81 

0.8 

20  14.7 

13  55  5 

+  7  19.0 

40.7020 

0.5542 

0.X919 

490 

+  4 

y  Cancri 

49 

1.85 

+  13 

21  50.5 

14  32  2 

+  7  54-4 

-1.0600 

0.5540 

0.1932 

-18 

-68 

71  Cancri 

8.0 

1.90 

-  14 

17  48.3 

31     0  26.4 

-  6  32.3 

41.0720 

0.5503 

0.2x29 

490 

+24 

78  Cancri 

78 

+1.92 

-  15 

+17  53  4 

I  53  2 

-  5    8.6 

40.6728 

0.5494 

-0.2155 

490 

4  0 

80  Cancri 

6  8 

195 

15 

18  28.2 

3  lo.o 

-  3  54  5 

-0.1976 

0.5493 

o.2i8x 

+33 

-46 

83  Cancri 

57 

1.98 

2.0 

18     8.8 

6  17.8 

-  0  53  3 

+05577 

0.5483 

0.2237 

+14 

-66 

7  Leonis 

63 

2.00 

42 

14  50.5 

13  52  7 

4  6  25.9 

4-1.0630 

0.5462 

0.2365 

490 

420  ' 

8  Leonis 

57 

2.04 

36 

16  54.1 

14  22.4 

+  6  54.6 

-I.X480 

0.5458 

0.2372 

-«3 

-73 

II  Leonis 

6.8 

+2.01 

-  4  3 

414  48.9 

14  506 

4  7  21.7 

40.8594 

0.5456 

-0.2380 

490 

4  6 

V'  Leonis 

6.0 

2.03 

4.8 

14  29.7 

17  24.4 

+  9  50  3 

40.5662 

0.5448 

0.24x8 

480 

-xo 

23  Leonis 

63 

2.05 

55 

13  330 

20  42.6 

-10  58  3 

40.7169    0.5441 

0.2468 

490 

-  2 

V  X^eonis 

53 

208 

6.1 

12  56.3 

23  58  4 

-  7  49  2 

40.5220    0.5429 

0.2513 

476 

-12 

a  Leonis 

13 

2. II 

6.8 

12  28.4 

33    4  36.0 

-  3  21.0 

-0.1865 

0.5420 

0.2574 

+34 

-50 

44  Leonis 

6.0 

■♦•2.16 

-8.7 

4  9  18  7 

12  19.2 

4  4    6.4 

40.9707 

0.5406 

-0.2663 

490 

411  ' 

45  Leonis 

6.0 

2.18 

8.5 

ID    17.4 

13  24.5 

+  5    9  5 

-0.301 1 

05405 

0.2675 

428 

-58, 

p  Leonis 

4.0 

2.19 

8.9 

9  50  3 

15  46.8 

4  7  27.1 

-0.4861 

05401 

0.2699 

419 

-69 

49  Leonis 

6.0 

2.19 

92 

9  II. I 

16  48.5 

4  8  26.7 

-0.1085 

0.5399 

0.2708 

438 

-47 

37  Sextantis 

63 

2.23 

10.6 

6  55.x 

21  53  9 

-10  38.2 

40.7683 

05398 

0.2754 

490 

-  3 

38  Sextantis 

78 

42.24 

-10.7 

+  6  53  5 

22  28.1 

-10    5.x 

40.6380 

05395 

-0.2758 

+85 

-xo 

56  Leonis 

6.6 

2.28 

XI. 2 

6  44.2 

38    2  27.9 

-  6  13  4 

-03159 

05393 

0.2788 

428 

-60' 

c  Leonis 

53 

2.30 

"4 

6  39  4 

4  38.4 

-  4     7  3 

-0.8416 

0.5380 

0.2797 

0 

-83 

75  Leonis 

57 

2.31 

133 

2  34  7 

12  15.7 

+  3  14  7 

41.0590 

0.5396 

0.2845 

490 

+14 

76  Leonis 

63 

2.32 

135 

2  13.0 

13     0.8 

+  3  58.2 

41.2050 

0.5396 

0.2849 

490 

+25; 

'  79  Leonis 

6.0 

+234 

-137 

4  I  58.5 

15  22.0 

4  6  14.7 

40.7725 

0.5399 

-0.2859 

490 

-  4 

82  Leonis 

6.9 

2.36 

133 

3  52.2 

x6    6.4 

4  6  57.6 

-I.319O 

0.5400 

0.2861 

-35 

-86 

83  Leonis 

6.5 

2.36 

134 

3  34  6 

16  11.3 

4  7     2.4 

-1.0520 

0.5400 

0.2861 

-13 

86 

r  Leonis 

51 

237 

135 

+  3  25.5 

17    9.0 

4  7  58.1 

-X.I770 

05401 

0.2864 

-22 

-«7i 

B.  AC.  4x34 

6.3 

2.46 

17.0 

-  3  22.9 

34  16     i.x 

+  6     3.8 

-1.0200 

0.5456 

0.2863 

-XI 

-90 

X  Virgin  is 

52 

4249 

-18.1 

-  7  25.7 

86     I  26.2 

-  8  507 

40.2870 

05495 

-0.2818 

+58 

-29  ' 

28  Virginis 

70 

2.50 

18. 1 

6  56.0 

2  38.3 

-  7  41  I 

-05378 

05499 

0.2809 

+15 

-77! 

i    V  Virginis 

52 

2.52 

18.6 

8  58  8 

8     57 

-  2  25.1 

-0.0475 

0.5526 

0.2770 

+39 

-46 

g  Virginis 

59 

2.56 

18.9 

10  XI.4 

13  598 

+  3  x6  5 

-0.4767 

0.5555 

0.2715 

417 

-7*, 

50  Virginis 

63 

2.56 

18.9 

9  46  8 

M  48.5 

+  4     3  4 

-1.1030 

0.5560 

0.2707 

-20 

-90 

i  Virginis 

57 

4260 

-19.2 

-12  10.3 

22     57 

+"     4  9 

-0.6916 

0.5601 

-0.2628 

+  4 

-90 

75  Virginis 

60     -f2.6l  1 

-194 

-14  50.0 

36    0  41 4 

-10  25.0    41.2500 1  0.5615 1 

-0.2586 1 475 1 

+31 

428 
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ELEMENTS  FOR 

THE  PREDICTION  OF  OCCULTATIONS. 

APRIL. 

Thb  Star's 

At  Conjumctioii  in  R.  A. 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mag. 

i896.a 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle 
// 

Y 

x' 

y 

N. 

S. 

Aa 

A8 

0 
1 

8 

n 

•       • 

d     h     m 

h     m 

e 

83  Virgin  is 

6.0 

+2.66 

-19.4 

-15  39.7 

a«    5  35  5 

-  5  41-7 

+0.8149 

0.5645 

-0.2517 

+74 

Ol 

85  Virginis 

6.5 

2.66 

19.4 

15   15  0 

6     3.2 

-  5  15  0 

+0.2935 

0.5648 

0.2508 

+54 

-18 

B.  A.  C.  4722 

5.8 

2.73 

19.2 

17  43.2 

18  22.5 

+  6  36.6 

-0.2367 

0.5727 

02291 

+24 

-59 

B.  A.  C.  4923 

7-3 

2.83 

18.4 

20  57.0 

27  II     9.2 

-  I  157 

-0.5995 

0.5826 

0.1925 

+  I 

-85 

42  Libr« 

5.7 

2.91 

16.2 

23  29.1 

28    3  48  5 

-  9  16.3 

-0.9313 

0.5909 

0.1482 

-23 

-90; 

B.  A.  C.  5197 

6.0 

+2.92 

-15.8 

-24  23.7 

5  550 

-  7  14  9 

-0.3313 

0.5917 

-0.1422 

+  9 

-64. 

h  Scorpii 

5.3 

2.94 

155 

25  26.4 

7  52.1 

-  5  22.6 

+0.4433 

0.5923 

0.1365 

+50 

-19 

A*  Scorpii 

5-2 

2.93 

154 

25      1.3 

8  52.8 

-  4  24.4 

-0.1117 

0.5924 

0.1336 

-K20 

-50 

B.  A.  C.  5253 

5.8 

2.92 

i'5-5 

24   137 

9    0.0 

-  4  ^7.5 

-0.9221 

0.5928 

0.1332 

-24 

-90 

B.  A.  C.  5255 

6.0 

2.93 

153 

25     6.4 

9    6.3 

-  4  "5 

-0.0567 

0.5928 

0.1329 

+23 

-47 

3  Scorpii 

6.7 

+2.93 

-15-4 

-24  56.4 

9  16.8 

-  4     1-4 

-0.2468 

0.5928 

-0.1324 

+15 

-59  i 

4  Scorpii 

6.3 

2.95 

15.2 

25  57-9 

9  351 

-  3  43  8 

+0.7372 

0.5928 

0.1314 

+63 

-  2  1 

B.  A.  C.  53x4 

57 

2.94 

14.8 

25  34  7 

12  34  5 

-  0  51.8 

-0.0284 

05936 

0.1225 

+«3 

-45 

B.  A.  C.  5347 

6.0 

2.96 

14.4 

26     3.0 

14  22.4 

+  0  51.7 

+0.2291 

0.5941 

0.1 170 

+36 

-31 

a  Scorpii 

3.4 

2.93 

14.0 

25  20.8 

X9  20.0 

+  5  37.0 

-1.0230 

05943 

0.1017 

-34 

-90, 

a  Scorpii 

1.2 

+2.94 

-134 

-26  12.3 

22   25.3 

+  8  34.7 

-0.4585 

0.5957 

-0.0920 

-  2 

-74', 

T  Scorpii 

32 

2.97 

12.7 

28    0.2 

29    0  49.9 

+10  53.2 

+1.1440 

0.5958 

0.0845 

462 

+30 

B.  A.  C.  5800 

6.5 

2.91 

10.5 

26  5X.8 

15  19.7 

+  0  47.0 

-0.8995 

0.5946 

0.0380 

-31 

-90, 

43  Ophiuchi 

5.8 

2.92 

9.7 

28     2.7 

18  45.8 

+  4     4  7 

+0.1939 

0.5936 

-0.0269 

+27 

-33 

3  Sagittarii 

4-6 

2.87 

8.0 

27  47.6 

30    4     0.2 

-11     3.6 

-0.1780 

0.5903 

+0.0026 

+  5 

-55 

B.  A.  C.  6127 

51 

+2.83 

-6.5 

-28  28.2 

"  552 

-  3  27.8 

+0.6383 

0.5860 

+0.0270 

+55 

-  7 

B.  A.  C.  6194 

5.1 

+2.77 

-  6.2 

-27     49 

15  50.7 

+  0  18.3 

-0.6674  , 0.5837 

+0.0390 

-18 

-90 

MAY. 

1 

^  Sagittarii 

3.7 

•1-2.68 

-  4.2 

-27    6.0 

1     2  48.9 

+10  50.7 

-0.0486  .0.5758 

+0.0709 

1        1 
+18  -47  1 

a  Sagittarii 

23 

2.63 

37 

26  25.5 

6  43  5 

-  9  23.7 

-0.4565 

0.5728 

0.0816 

-    2     -74  : 

V>  Sagittarii 

54 

2.53 

2.6 

25  26.1 

15     6.4 

-  I   19.8 

-0.7201 

0.5656 

0.1035 

-14  -90 ! 

h^  Sagittarii 

5^ 

243 

14 

24  56.8 

23  47.8 

+  7    2.5 

-0.2450 

0.5580 

0.1247 

+13  i -58 

h^  Sagittarii 

4.7 

+2.43 

-  1.3 

-25     6.8 

2    0     4.9 

+  7  18.9 

-0.0317 

0.5577 

+0.1253 

+24  1  -46 

4  Capricorn! 

6.1 

2.15 

+  0.4 

22     7.9 

x8  28.0 

+  I     3.5 

-0.5330 

0.5403 

0.1640 

+  3  -79. 

B.  A.  C.  7049 

6.5 

2.11 

14 

22  44.2 

23  46.2 

+  6  ii.i 

+1.0100 

0.5355 

0.1736 

+67  1  +15 

20  Capricorni 

6.3 

1.88 

2.0 

19  26.3 

3  14  12.1 

-  3  509 

+0.1423 

0.5225 

0.1968 

+42   -36, 

Q  Capricorni 

41 

1.82 

1.7 

17  38.8 

17  20.8 

-  0  48.1 

-1.1710 

0.5195 

0.2012 

-32 

-90 

30  Capricorni 

55 

+1.77 

+  2.8 

-18  25.3 

23  20.0 

+  5     O.I 

+0.8960 

0.5147 

-K>.209O 

+72 

+  5 

31  Capricorni 

6.7 

1.76 

2.6 

17  53  9 

23  29.6 

+  5    9.5 

+0.3620 

0.5146 

0.2092 

+46 

-25 

<  Capricorni 

4-4 

X.71 

2.6 

17  16.6 

4     I  31.0 

+  7    7.0 

+0.1123 

0.5133 

0.21 17 

+42   -38 1 

42  Capricorni 

5-6 

1.58 

27 

14  30.7 

II  29.7 

-   7    X2,0 

-0.7297 

0.5056 

0.2229 

0  -90 

44  Capricorni 

6.1 

1.57 

2.8 

14  52  5 

12  16.8 

-  6  26.3 

-0.1584 

05053 

0.2238 

+30 1  -53 

45  Capricorni 

6.3 

+1.57 

+  3.0 

-15  13.6 

12   46.7 

-  5  57  2 

+0.3386 

0.5051 

+0.2243 

+56  -26 1 

/i  Capricorni 

52 

1.51 

3.1 

14     2.4 

17  39  2 

-  I  X3.2 

+0.1459 

0.5019 

0.2289 

M7  1  -36 

e^  Aquarii 

6.8 

1.38 

33 

XI  19.8 

6    2  56.6 

+  7  48.4 

-0.6643 

0.4963 

0.2366 

+  6l-«9 

fi  Aquarii 

5.6 

139 

33 

12      4.5 

2  59  3 

+  7  51.0 

+0.1647 

0.4963 

0.2366 

+49 ,  -35  1 

B.  A.  C.  7740 

7.0 

1.37 

33 

II  34-6 

3  53.8 

+  8  44.0 

-0.1702 

04957 

0.2372 

+32   -53 

40  Aquarii 

7.0 

+1.38 

+  36 

-12  26.3 

4  30  6 

+  9  197 

+0.9245 

0.4943 

+0.2379 

+78   +6' 

67  Aquarii 

6.4 

1.15 

33 

7  30.3 

21     1.2 

+  I  23.2 

-0.4929 

0.4883 

0.2477 

+»7 ;  -73 

B  A  C.  7986 

59 

X.07 

33 

5  22.4 

«    3  45  5 

+  7  56  5 

-09833 

0.4860 

0.2504 

-10  -90 

B.  A.  C.  7993 

66 

1.06 

33 

5  21.9 

4  57  2 

+  9    6.3 

-0.8790 

0.4859 

0.2505 

-  3     90 

B.  AC.  8017 

6.1 

X.04 

35 

5  16.2 

7  21  3 

+  IZ  26.6 

-0.3796 

0.4851 

0.2520 

+24   -^5 

B.  A  C.  8094 

5.4 

+0.96 

+  38 

-4     36 

15  22.1 

-  4  45  4 

+0.3101 

04834 

+0.2542 

460  ^8, 

XI  Piscium 

6.4 

0.88 

39 

2  21.7 

23  195 

+  2  59.4 

+04563 

0.4826 

0.2554 

+70 '  -ao 

12  Piscium 

6.8 

0.87 

3-7 

I  36.4 

23  21.6 

+  3     1.4 

-0.3714 

0.4826 

0.2556 

+25 1  -65 

13  IMscium 

6.4 

0.86 

38 

I  39  5 

7    0  46,0 

+  4  23.6 

+0.0462 

0.4826 

0.2556 

+46  -42 

14  Piscium 

5.9 

0.85 

39 

-  I  49  2 

2      I.O 

+  5  36.6 

+0.5434 

0.4825 

0.2558 

476  -16 

21  Piscium 

5.8 

+0.76 

+  3-8 

+  0  30.0 

10  49.8 

-  9  48  4 

+0.2256 

0.4823 

+0  2561 

+56 

-32 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 

Ths  Stak's 

At  Comjukctxor  m  R  A 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mas. 

i896.a 

Apparent 
Decimation. 

Washington 
Mean  Time. 

Hour  Angle 
H 

Y 

a* 

y 

N. 

S. 

Aa 

Aa 

• 

■ 

m 

•          r 

d     h     m 

h     m 

• 

25  Pisciam 

6.4 

+0.74 

+37 

4-    X    30.8 

T  12  54.7 

-  7  46  9 

-0.3662 

0.4823 

40.2558 

+25 

-64 

51  Ptscium 

5.8 

055 

40 

6  23.0 

8  XI  22.0 

-  9  53  0 

-0.0703 

0.4864 

0.2508 

440 

-46 

loi  Piscium 

6.3 

0.30 

49 

14     79 

9  22  15.4 

4  0     0.9 

-0.2450 

0.50x6 

0.2280 

+31 

-52 

X04  Piscium 

75 

0.30 

50 

13  456 

10    0    6.6 

4    I    48.9 

40.5855 

0.5024 

0.2262 

48  X 

-   9 

4  Arietis 

57 

0.26 

50 

x6  26.4 

448.0 

4  6  22.3 

-X.3240 

0.5053 

0.2215 

442 

-74 

B.  A.  C.  549 

8.2 

-(•0.26 

45.0 

4x6  30.2 

4  53  5 

4  6  27.6 

-I-3740 

0.5056 

40.2215 

-52 

-73 

;     I  Arietis 

57 

0.24 

5.1 

17  18.7 

9  34  8 

4IX      0.7 

-X.2370 

0.5082 

0.2x63 

-32 

-73 

23  Arietis 

7-5 

0.2X 

5.6 

19  12.8 
NEW 

20  43.0 
AfOON. 

-  2    XX.O 

-0.9956 

0.5x59 

0.2024 

-12 

-1^ 

W.  iv,  1 421 

6.0 

40.46 

48.8 

+27  54  I 

14    2  19.6 

4  0  48.5 

-0.3312 

05654 

40.0403 

+25 

-37 

22  Aurigae 

7.0 

051 

8.9 

28  50.6 

8     1.8 

4  6  18.0 

-1.1540 

0.5671 

0.0246 

-33 

-61 

P  Tauri 

1.8 

0.52 

8.9 

28  31  3 

9  15  I 

4  7   28.6 

-0.7805 

0.5675 

40.02 12 

-  2 

-61 

136  Tauri 

5  3 

0.64 

8.6 

27  35  3 

20  30.x 

-  5  417 

40.2827 

0.5696 

-O.OIOI 

461 

-  I 

49  Aurigae 

5.7 

0.84 

8.x 

28    6.3 

1«  X3  47.9 

+10  57.3 

-0.8624 

0.5701 

0.0588 

-  7 

-62 

54  Aurigae 

6.0 

+0.87 

48.x 

428  2X.4 

15  357 

-II  19.0 

-X.2380 

0.5697 

-0.0638 

"44 

-62 

25  Geminorum 

6.5 

088 

8.x 

28  17.6 

x6  20.3 

-10  36.1 

-X.2200 

0.5696 

0.0659 

-41 

62 

39  Geminorum 

6.3 

0.96 

7.2 

26  X3.X 

23  37  7 

~  3  35  I 

40.4226 

0  5682 

0.0857 

+73 

0 

40  Geminorum 

6.3 

0.96 

7.2 

26    34 

23  54  3 

-  3  19  I 

40.5703 

0.5682 

0.0864 

486 

■^7; 

W.  vi,  1656 

8.2 

0.99 

7.2 

26  59.5 

16    x  4X.9 

-  I  35  6 

-0.5751 

0.5679 

0.09x3 

4IX 

-55 

47  Geminorum 

6.0 

+  1.03 

47.x 

+27     17 

4  51  4 

4  I  26.9 

-0.9154 

0.5670 

-o.xooo 

-XI 

-63 

49  Geminorum 

72 

1.03 

6.7 

25  55  4 

5  28.7 

4  2     2.8 

40.1862 

0.5669 

O.XOI4 

+55 

-14 

B.  A.  C.  2363 

73 

1.03 

6.4 

24  53  5 

6  10.5 

4   2   43.0 

4X.2020 

0.5667 

ox  032 

490 

+49 

52  Geminorum 

6.3 

1.03 

6.5 

25     4.0 

6  16.6 

4>   2    48.9 

41.0080 

0.5667 

ox  036 

490 

432 

A  Geminorum 

57 

1.08 

6.2 

25  15  I 

9  57  5 

4  6   21.6 

40.4x20 

0.5654 

0.XX3X 

470 

-^\ 

«  Geminorum 

37 

41.19 

+54 

+24  389 

x8  49  5 

-   9      6.0 

-0.0577 

0.5622 

-0.1356 

440 

-30' 

8a  Geminorum 

63 

1.20 

48 

23  24.0 

20  357 

-  7  23  6 

4x.oo6o 

0.5615 

0.1398 

490 

428 

7  Cancri 

6.3 

1.27 

39 

22  21.8 

17    3    9.2 

-  I     4  4 

41.1190 

0.5586 

0.1555 

490 

+35 

/i^Cancri 

6.3 

1.29 

4.0 

22  56.0 

4    12. 1 

-  0     37 

+0.3585 

0.5584 

0.1579 

466 

-II 

B.  A.  C.  2703 

7.5 

X.29 

40 

22  45  5 

4  19  6 

+  0     35 

40.5222 

0.5581 

0.1582 

478 

-  2 

B.  A.  C.  2788 

6.0 

+134 

42.9 

421      4.6 

10  18.3 

+  5  49  3 

41.2860 

0.5555 

0.I7I5 

490 

+51 

If  Cancri 

5-4 

1.40 

2.3 

20  47.7 

15  427 

411       2.2 

40.6200 

0.5527 

0.I83I 

487 

0 

35  Cancri 

6.3 

X.40 

2.0 

19   56.8 

x6  52  3 

-II    50.6 

41.2880 

05524 

0.1854 

490 

+49 

B.  A.  C.  2907 

8.8 

143 

17 

19  57  4 

18  33  5 

-xo  13.1 

40.9601 

0.5513 

0.1889 

490 

419 

38  Cancri 

7.0 

1.44 

1.8 

20    8.7 

18  48.0 

-  9  59  0 

40.7196 

05513 

0.1892 

490 

+  5i 

39  Cancri 

7.0 

41.44 

41.8 

420   22.5 

x8  58.3 

-  9  49  I 

40.4481 

0.5513 

-0.1898 

471 

-xo 

40  Cancri 

7.3 

1-44 

X.8 

20   20.3 

19    06 

-  9  46  9 

+04792 

0.5513 

0x898 

+73 

-  8 

B.  A.  C.  2919 

7-3 

144 

17 

20      2.2 

19     55 

-  9  42  2 

40.7766 

0.5513 

0.1900 

490 

4  8 

1 

I  Cancri 

7.2 

»44 

X.6 

19  547 

19    7-8 

-  9  40.0 

408995 

0.5513 

0.X900 

490 

+15; 

<  Cancri 

71 

144 

17 

20      5.3 

X9  149 

-  9  331 

40.6936 

0.5513 

0.1902 

490 

+  3! 

B.  A.  C.  2925 

77 

41.44 

4X6 

4X9  56.9 

X9  20.7 

-  9  27.5 

40.8198 

0.5513 

-01904 

490 

4IO 

B.  A.  C.  2931 

7-5 

145 

17 

20    14.7 

19  442 

-  9    4  9 

40.4376 

0.5511 

O.I9I3 

471 

-10 

>'  Cancri 

49 

1.48 

42.1 

21    505 

20  21.4 

-  8  29.0 

-13390 

0.5507 

0  1924 

-54 

-68 

71  Cancri 

8.0 

»54 

-0.2 

17  48  3 

18    6  258 

4  X  14.5 

40.8041 

0.5462 

0.2II3 

490 

4  6 

1  78  Cancri 

7.8 

1.56 

O.I 

17  53  4 

7  54  2 

+  2  39  8 

40.4042 

0.5453 

0.2140 

468 

-15 

80  Cancri 

6.8 

+  159 

-0.3 

4x8  28.2 

9  12.5 

+  3  55  4 

-0.4746 

0.5449 

-0.2x63 

4x9 

-6x 

83  Cancri 

57 

1.62 

0.8 

x8    8.8 

X2    24.0 

4  7    0.3 

-0.8401 

0.5436 

0.2218 

-  2 

-72 

7  Le<mis 

63 

X.66 

2.8 

14  506 

20      89 

-  9  30  5 

40.7927 

05403 

02337 

490 

+  4 

II  Leonia 

6.8 

1.67 

2.9 

14  49.0 

21      82 

-  8  33.2 

40.5869 

0.5398 

0.2352 

482 

8 

f  Leonis 

6.0 

1.70 

3-3 

X4  29.8 

23  45  6 

-  6     I.I 

40.2940 

0.5386 

0.2300 

460 

-23 

23  Leonis 

6.3 

+173 

-4.0 

+13  330 

19    3     8.7 

-  2  447 

+0  4473 '  0.5374 

-0.2436 

471 

-16 

V  Leonis 

5-3 

1.76 

46 

12  56.3 

6  294 

4  0  29.4 

40.2507   0.5367 

0.2479 

458 

-27 

a  Leonis 

13 

1.81 

53 

X2    28.4 

IX   1^3 

4  5     4.8 

-0.4646  :  0  5351 

02535 

4x9 

-66 

44  Leonis 

6.0 

1.86 

7.2 

9  >8.7 

19  105 

-IX  14.7 

40,7x25  ,  0.5331 

0.2619 

+9oi-  5  1 

45  Leonis 

6.0 

1.88 

69 

10  17  4 

20  17.7 

-xo    9.7 

-0.5763    0.5326 

0.2629 

+M 

-75 

p  Leonis 

1 

40 

41.91 

-73 

j     +  9  47  9 

22  44.0 

-  7  48.1 

-0.72x8 

05325 

-0.2652 

4  6 1 -80 

1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 

The  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mag. 

i896.a 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle 
// 

y 

x' 

y 

iV. 

s. 

Aa 

A4 

s 

H 

e         * 

d     h      m 

h     m 

49  Leon  is 

6.0 

+I.9I 

-  77 

+   9    11.2 

19  23  47.6 

-  6  46.6 

-0.3810 

0.5322 

-0.2661 

+24 

-^3 

37  Sextant  is 

6.3 

1.95 

9.2 

6  55.1 

30     5      2.2 

-  I  42  3 

+0.5156 10.5315 

0.2703 

+75 

-16 

38  Sextant  is 

7-8 

1.96 

93 

6  53  5 

5  36.8 

-  I     8.8 

+0.3869  0.5314 

0.2707 

+66  1-23 

56  Leon  is 

6.0 

2.00 

97 

6  44.2 

9  44  6 

+  2  51.0 

-0.5803 

0.5311 

02735 

+14      78 

c  Leon  is 

53 

2.02 

lO.O 

6  39.4 

II  59.1 

+  5     i.x 

-1.1130 

0.5310 

0.2748 

-18 

-83 

75  Leonis 

5-7 

+2.05 

-12.1 

+  2  347 

19  50  9 

-II  22.4 

+0.8290 

0.53II 

-0.2787 

+90 

0 

76  Leonis 

6.3 

2.05 

12.2 

2  13.0 

20  37.6 

-10  37.2 

+0.9770 

0.531 1 

0.2792 

+90 

+  9 

79  Leonis 

6.0 

2.08 

12.5 

I  58.5 

23     33 

-  8  16.2 

+0.5426 

0.53 1 1 

0.2799 

+77 

-16 

83  Leonis 

6.5 

2.10 

12.1 

3  34  6 

23  54  2 

7  27.0 

-1.3090 

0.5311 

0.2800 

-34 

-86 

T  Leonis 

5.1 

2.12 

12.2 

+  3  25.5 

91     0  53.8 

-  6  29.4 

-1-4340 

053" 

0.2802 

-57 

-87 

B.  AC.  4134 

6.3 

+2.32 

-16. 1 

-  3  22.9 

%%    0  29.8 

-  7  39  6 

-1.2300 

0.5370 

-0.2798 

-27   -90 

X  Virginis 

52 

2.38 

17.9 

7  257 

10  12.2 

+  I  43-3 

+0.1179  0.5414 

0.2753 

+48   -38 

28  Virginis 

7.0 

2.40 

17.8 

6  56.0 

II  26.5 

+  2  55.1 

-0.7155 

0.5428 

0.2746 

-5-90 

V'  Virginis 

52 

245 

18.5 

8  58.8 

17     31 

+  8  20.3 

-0.2045 

0.5444 

0.2706 

+31   -55 

g  Virginis 

5-9 

2.51 

18.9 

10  11.4 

23     7.6 

-  9  477 

-0.6262 

0.5479 

0.2653 

+  9 

-84 

50  Virginis 

6.3 

-t-2.52 

-18.8 

-  9  46.8 

23  57-4 

-  8  59  7 

-1.2540 

0.5484 

-0.2645 

"33 

-90 

1  Virginis 

5-7 

2.60 

195 

12  10.3 

38    7  26.2 

-  I  46.6 

-0.8200 

0.5534 

0.2563 

-3,-90 

75  Virginis 

6.0 

2.63 

20.0 

14  50.0 

10     5.7 

+  0  47.3 

+1.1530 

0.5547 

0.2530 

+75  +23 

83  Virginis 

6.0 

2.70 

20.2 

15  397 

15     6.8 

+  5  37  6 

+0.7249 

0.5582 

0.2462 

+74-5 

85  Virginis 

6.5 

2.70 

20.1 

15  15.0 

15  35  1 

+  6    4.9 

+0.1991 

0.5588 

0.2456 

+48  1  -33 

B.  A.  C.4722 

5.8 

+2.85 

-20.1 

-17  43.2 

34    4     9.6 

-  5  48.2 

-0.3037 

0.5675 

-0.2247 

+20   -61 

B.  A.  C.  4923 

73 

309 

20.0 

20  57.0 

21   II. 7 

+10  35.0 

-0.6203 

0.5797 

0.1889 

o'-86 

42  Librat: 

57 

326 

17.6 

23  29.1 

35  13  597 

+  2  43  0 

-0,9082 

0.5899 

0x454 

-22 

-90 

B.  A.  C.  5197 

6.0 

330 

17-3 

24  23.7 

16     6.9 

+  4  45  0 

-0.2990 

0.5910 

0x398 

+11 

-62 

b  Scorpii 

5.3 

3  34 

17.1 

25  26.4 

18     4.5 

+  6  37  9 

+0.4814 

0.5919 

0.1339 

+52 

-17 

A«  Scorpii 

52 

+3-34 

-169 

-25     1.3 

19     5.4 

+  7  36.2 

-0.0736 

0.5924 

-0.1309 

+22 

-48 

B.  A.  C.  5253 

58 

332 

16.9 

24  137 

19  12.7 

+  7  43  2 

-0.8845 

0.5926 

0.1306 

-22 

-90 

B.  A.  C.  5255 

6.0 

334 

16.9 

25     6.4 

19  19.0 

+  7  49  3 

-0.0167 

0.5926 

0.1304 

+25 

-45 

3  Scorpii 

6.7 

334 

16.9 

24  56.4 

19  29.5 

+  7  59-4 

-0.2241 

0.5926 

0.1297 

+14  1  -57 

4  Scorpii 

6.3 

3.36 

16.9 

25  57  9 

19  47  9 

+  8  17.1 

+0.78 1 1 

0.5927 

0.1287 

+64   +   1 

BAG.  5314 

57 

+3-37 

-16.4 

-25  34  8 

22  47.8 

+11     9.5 

+0.0234 

0.5940 

-0.1200 

+26   -42 

B.  A.  C.  5347 

6.0 

3.40 

16. 1 

26     3.1 

36    0  35.8 

-II     6.8 

+0.2847 

0.5947 

0.1 146 

+39   -  28 

<T  Scorpii 

34 

3.41 

15-3 

25  20.9 

5  33  6 

-  6  21.3 

-09550 

0.5964 

00994 

-29  -90 

■^a  Scorpii 

X.2 

3.45 

147 

26  12.3 

8  387 

-  3  23.8 

-03833 

0.5973 

0.0900 

+  2-68 

r  Scorpii 

32 

350 

M3 

28    0.2 

II     31 

-  I     5-4 

+1.2250 

0.5975 

0.0823 

+62 

+41 

B.  A  C.  5800 

7.5 

+353 

-".3 

-26  51.8 

37     X  28.4 

-II  16.2 

-0.7838 

0.5981 

-00359 

-«4 

-90 

A  Ophiuchi 

49 

352 

11.7 

26  27.2 

I  55.0 

-10  50.7 

-1. 2150 

0.5980 

0.0345 

-55 

-90 

38  Ophiuchi 

6.7 

352 

IX. 0 

26  31.1 

2  45.8 

-10     1.9 

-1. 1800 

0.5980 

-0.03x7 

-52 

-90 

B.  A.  C.  6127 

5.1 

3.58 

6.6 

28  28.2 

21  51.0 

-t-  8  16.1 

+0.7939 

0.5917 

+0.0292 

+62 

+  3 

B.  A.  C.  6194 

51 

354 

59 

27     47 

38     I  43.2 

+11  58.9 

-04990 

0.5893 

0.0413 

-  8 

-78 

<f  Sagittarii 

37 

+349 

-  3  3 

-27     6.0 

12  31  5 

-  I  38  7 

+0.1432 

0.5824 

+0.0733 

+28 

-35 

a  Sagittarii 

23 

345 

2.6 

26  25.5 

X6    22.2 

+  2     3.0 

-0.2543 

0.5793 

0.0842 

+  9 

-59 

V'  Sagittarii 

54 

3  37 

-    I.O 

25  26.1 

39    0  36.3 

+  9  58  I 

-0.5005 

05724 

0.1064 

-  2 

-77 

//'  Sagittarii 

5-7 

3.28 

+  0.6 

24  56.8 

9     8.1 

-    5  49  2 

-0.0122 

0.5646 

0.1277 

+25 

-44 

//3  Sagittarii 

47 

3.28 

0.8 

25     6.8 

9  24  9 

-  5  33.1 

+0.1974 

0.5641 

0.1282 

+36 

-33 

4  Capricorn! 

6.1 

+3.07 

+  3  5 

-22     7.8 

80    3  26.7 

+12    9.8 

-0.2720  0.5479 

+0.1670 

•m6 

-^0' 

B.  A.  C.  7049 

6.5 

303 

42 

22  44.1 

8  38.8 

-  7    8.4 

+1.2670  0.5419 

0.1768 

+67 

+40 

20  Capricorni 

6.3 

2.79 

6.0 

19  262 

22  48.2 

+  6  33  0 

+0.4233 

0.5283 

0.1996 

+57 

-21 

i^  Capricorni 

41 

2.72 

5-9 

17  387 

81     I  53  4 

+  9  32.4 

-0.8712 

05257 

02041 

-II 

-90 

30  Capricorni 

55 

2.68 

71 

18  25.2 

7  46.2 

-  8  45  8 

+1.1820 

0.5204 

0.21x8 

+72 

+27 

31  Capricorni 

6.7 

+2.67 

+  7.0 

-17  538 

7  55  7 

-  8  36.6 

+0.6531 

0.5201 

+0.2120 

+71 

-  9 

1      /  Capricorni 

44 

2.64 

7.0 

17  16.5 

9  55  0 

-  6  41. 1 

+0.4078  '0.5184 

0.2145 

+58 

-22' 

1  42  Capricorni 

5-6 

2.47 

74 

14  30  5 

19  437 

+  2  49.8 

-0.4223  0.5102 

0.2252 

+17 

-^i 

44  Capricorni 

6.1 

2.46 

7.6 

M  52.3 

20  30.0 

+  3  34.8 

+0.1462  0.5099 

0.2260 

+46 

-36, 

\  45  Capricorni 

1 

6.3 

+2.47 

+  78 

-15  134 

20  58.9 

+  4     2.8 

+0.6356  i  0.5097 

1 

+0.2264 

+73 

-10 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JUNE. 

The  Star's 

At  Conjunction  in  R.  A 

Limking 
Parallels. 

Red'ns  from 

Name. 

Mag. 

1896.0. 

1                            ■ 

Apparent 
Declination. 

Washini^ton 
Mean  Time. 

Hour  Angle 
// 

Y 

X* 

y 

N. 

S. 

*'  1 

» 

Ai 

e 

M 

•       t 

d     h     m 

h      m 

e 

/« 

Capricorni 

52 

+2.40  , 

+8.0 

-14     2.3 

1     I  47-5 

■¥  8  42.9 

+04524 

0.5059 

+0.2309 

+64 

-20 

^» 

Aquarii 

6.8 

2.26 

8.3 

II    19.7 

zo  56.8 

-  6  23.7 

-0  3469   0.5001 

0.2383 

+23 

-<54 

e» 

Aquarii 

56 

2.27 

8.4 

12      44 

10  59  5 

-  6  21. 1 

+0.4760 1  0  5001 

0.2383 

+67 

-19 

1 

B.  A.  C.  7740 

7.0 

2.26 

8.4 

"   34  5 

"  53  3 

-  5  28  7 

+0x454,0.4995 

0.2390 

+48 

-36 

40 

Aquarii 

7.0 

2  26 

8.6 

12  26.2 

12  29.6 

-  4  53  5 

+1.2300 

04992 

0.2394 

+78 

+29 

67  Aquarii 

6.4 

420I 

+8  8 

-  7  30  2 

S    4  48.4 

+10  58  I 

-0.1756 

0.4910 

+0.2487 

+33 

-53 

B.  A.  C.  7986 

59 

1.92, 

8.6 

5  32.7 

II  28.8 

-  6  32.4 

-0.6670 

0.4879 

0.2512 

+  9 

-88 

B.  A.  C.  7093 

66 

191 

91 

5  21.8 

12  39.8 

-  5  23  3 

-0.5606 

0.4877 

0.2516 

+  X4 

-78 

B.  A.  C.80I7 

6.1 

I  88 

88 

5  16. 1 

15     2.6 

-  3     4  3 

-0.0660 

0.4870 

0.2523 

+40 

-47 

B.  A.  C.  8094 

54 

1.79 

9  3 

4    35 

22  59.6 

+  4  39  9 

+0.6137 

0.4850 

0.2541 

+81 

-12 

II 

Piscium 

6.4 

+1.70 

+93 

-  2  21.6 

»    6  53  9 

-II  38.5 

+07544 

0.4837 

+0.2551 

+82 

-  5 

12 

Piscium 

6.8 

1.70 

89 

X  363 

6  56.0 

-II  36.5 

-0.0699 

0.4834 

0.2551 

+40 

-47 

13 

Piscium 

6.4 

1.68 

9.1 

I  39  4 

8  19.9 

-10  14.7 

+03442 

04833 

0.2551 

+63 

-26 

»4 

Piscium 

59 

1.67 

9.2 

-  X  49.1 

9  34  6 

-  9     2.1 

+0  8395 

0.4833 

0.2552 

+88 

0 

21 

Piscium 

58 

157 

90 

+  0  30.1 

18  20.7 

-  0  29.8 

+0.5142 

0.4826 

0.2549 

+74 

-16 

22 

Piscium 

5.0 

■H.54 

48.4 

+  2  21.2 

19  46.9 

+  0  54  X 

-1. 1670 

0.4827 

+0.2548 

-21 

-88 

25 

Piscium 

6.4 

1-54 

88 

I  30.8 

20  25.2 

+  X  31.4 

-0.0756 

0.4827 

0.2548 

+  39 

-48 

51 

Piscium 

5.8 

1  31 

85 

6  23.0 

4  18  48.9 

-  0  40  5 

+0.1864 

04859 

0.2490 

+54 

33 

n 

Piscium 

37 

1. 01 

77 

14  48.7 

6    3  22.2 

+  6  59.3 

-1.3280 

0.4996 

0.2279 

-4X 

-75 

lOI 

Piscium 

6.3 

1. 00 

79 

14    79 

5  40  2 

+  9  X33 

-0.0552 

0.5007 

0.2256 

+4X 

-42 

104 

Piscium 

75 

+0.99 

+8.1 

+  13  456 

7  31  3 

+11     1.2 

+0.7702 

0.5019 

+0.2239 

+90 

+  I 

4 

Arietis 

57 

095 

7.6 

16  2O.4 

12    12.4 

-  8  25.7 

-1. 1460 

0.5047 

0.2193 

-23 

-74 

B.  A.  C.  549 

8.2 

0.94 

7.6 

16  30.2 

12    17.8 

-   8  205 

-X.I950 

05047 

0.2191 

-27 

-73 

I 

Arietis 

5-7 

0.91 

7.6 

17  18.7 

16   588 

-  3  47  7 

-1.0690 

0.5078 

0.2139 

-X7 

73 

B.  A.  C.  686 

7-2 

0.86 

7.5 

19    7.7 

T     I  25.5 

+  4  24.0 

-1.3020 

0.5137 

0.2037 

-41 

-70 

23 

Arietis 

75 

+0.84 

+7.6 

+19  12.8 

4     6.2 

+  6  59.9 

-0.8525 

0.5157 

+0.2002 

-    3 

7x, 

26 

Arietis 

6.0 

0.82 

78 

X9  23  7 

9  49  6 

-II  27.2 

+0.0713   0.5200 

0.1922. 

+48     30 II 

/* 

Arietis 

6.0 

0.78 

8.0 

19  342 

15  35  4 

-  5  52  X 

40.9627   0.5244 

0.1834 

+90 

+19, 

B.  A.  C.  920 

7.0 

0.75 

79 

21   123 

23  31  5 

+  I  48.9 

+0.5766  0.5306 

0.1702 

+82 

1 

-  2 

e 

Arietis 

4.6 

0.75 

79 

20  55.6 

23  41.3 

+  I  58.3 

+0.9095 

0.5307 

0.1701 

+90 

+  17 

64 

Arietis 

5.7 

+0.70 

+77 

-I-24  21.4 

8  II  22.7 

-xo  43  3 

-0.9640 

0.5400 

+0.1484 

-12 

-66 

7 

Tauri 

6.0 

0.68 

7-8 

24     70 

16     1.2 

-  6  14.2 

-0,0326 

05438 

0.1390 

+42 

30 

II 

Tauri 

6.7 

0.69 

78 

24  59  7 

18  52.1 

-  3  29.1 

-0.5999 

0.5458 

0 1329 

+10 

-60 

A'' 

Tauri 

6.3 

069 

8.0 

23  57  8 

20  42.0 

-  I  42  9 

+0.7584 

05473 

0.1289 

490 

+X3 

17 

Tauri 

4-3 

0.69 

8.0 

23  47  3 

20  44.2 

-  I  40.8 

+09535 

0.5473 

0.1289 

+90 

+25 

18 

Tauri 

6.3 

+0.69 

+79 

+24  30.9 

20  51. 1 

-  I  34  2 

+0.1806 

0.5475 

+0.1287 

+54 

-17 

!  19 

Tauri 

50 

0.69 

8.0 

24    8.5 

20  52.8 

-  X  32  5 

+0.5887 

05475 

0.1287 

+85 

+  4 

'  20 

Tauri 

50 

069 

8.0 

24     2.6 

21     9.5 

-  I  16.3 

+0.7313 

0.5475 

0 1280 

+90 

+12 

21 

Tauri 

7.0 

069 

80 

24  X39 

21   II. 5 

-  I   X4.4 

40.5308 

05476 

0.1280 

480 

+  I 

22 

Tauri 

70 

0.69 

80 

24  X2.3 

21  15  3 

-  1  10.8 

+0.5687 

05476 

0 1278 

+83 

*  31 

23 

Tauri 

47 

40.69 

+8.1 

+  23  376 

21  23.3 

-  I     30 

+  I.2I20 

0.5478 

+0. 1 276 

+90 

+46 

24 

Tauri 

8.0 

0.69 

8.1 

23  47  7 

21  50.7 

-  0  36.6 

41.0880 

0.5480 

0.1266 

490 

+35 

V 

Tauri 

31 

0.69 

8.1 

23  47.1 

21  54  3 

-  0  33.1 

+  1.1060 

0. 5480 

0.1263 

+90 

+37 

I 

B.  A  C.  1171 

78 

069 

8.0 

24     1.6 

22    21.3 

-  0    7.0 

+0.9005 

0.5484 

0.1254 

+90 

+22 

27 

Tauri 

4.0 

0.69 

8.1 

23  44  2 

22   39  3 

+  0  10.3 

+  1.2520 

0.5484 

0.1247 

+90 

+52 

28 

Tauri 

6.2 

+0.69 

+8.1 

f23  48.2 
NFAV 

22  39  9 
AfOOX, 

+  0  10.9 

+  Z.180O 

0.5484 

+0.1247 

+90 

+43 

.  49 

Aurigae 

57 

0.89 

69 

28     63 

11  20     6  8 

-  4  564 

-0.9694 

0.5751 

-0.0613 

-X5 

-62 

39 

Geminorum 

6.3 

095 

63 

26  13.1 

12    5  48  2 

+  4  22.9 

+0  2834 

05736 

0.0885 

+61 

-  8 

.  40 

Geminorum 

63 

+095 

+63 

+26     34 

6     45 

+  4  38  6 

+0.4285 

0.5735 

-0.0892 

+72 

0 

1 

W.  vi.  1656 

82 

097 

6.3 

26  59  5 

7  506 

-f  6  20.6 

-0.7134     0.5733 

0.0942 

+  3 

-63 

'  47 

Geminorum 

60 

099 

6.1 

27     17 

10  57.4 

•f  9  204 

-1.0560 

0.5722 

0.1027 

-21 

-63 

49 

Geminorum 

72 

099 

59 

25  55  4 

"  34  X 

+  9  55  7 

+0.0367 

0.5719 

0.1042 

+46 

-22 

B.  A  C.  2363 

73 

098 

58 

24  53  5 

12  15.4 

+  XO  354 

+  1.0430    0.5715 

1 

0,1061 

+90, +34 

52 

Geminorum 

6.3 

■f0  98 

+5.8 

+25     40 

12  21.4 

4IO   41.2 

408500,0.5715 

-0.1064 

+90   +21 

1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS.                  i 

JUNE. 

Thb  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

1    Red'ns  from 

1 

Name. 

Mag. 

185 

i6.a 

Apparent 
Decimation. 

Washinf^ton 
Mean  Time. 

Hour  Angle 
11 

Y 

X* 

y 

N. 

S. 

Aa 

A< 

• 

• 

1 

8 

M 

e         t 

d     h     ro 

h      m 

1 

A  Geminorum 

57 

+  1.02 

+  5-5 

+25  15 1 

la  15  59  3 

-  9  49  I 

+0  2527  '  0.5707 

-0.X161 

+59 

-12 

K  Geminorum 

3.7 

1.08 

48 

24  38.9 

1$    0  44.3 

-  I  23.8 

-0.2311    0.5671 

0.1385 

+31 

-39' 

82  Geminorum 

6.3 

1.08 

4-5 

23  24.0 

2  29.1 

,  +  0  17.2 

+0.8231  . 0.5663 

0.1428 

+90'  +16 

7  Cancri 

6.3 

I.I3 

3.8 

22    21.8 

8  578 

+  6  31.6 

+0.9251  1  0.5632 

0.1583 

+90'  +21 

fi^  Cancri 

6.3 

X.I4 

3.8 

22    56.0 

XO    0.0 

+  7  31  5 

+0.1663 , 0.5627 

1 

0.1607 

+53  1  -21 

B.  A.  C.  2703 

75 

+  I.I4 

+  3.7 

422   45.5 

XO    7.4 

+  7  38.7 

+0.3291 ;  0.5624 

-0.1611 

+64,-13 

fi^  Cancri 

57 

I.I4 

3.5 

21    53.1 

10  38.3 

•f  8    8.4 

+X.1530  0.5623 

0.1623 

+90+37] 

B.  A.  C.  2788 

6.0 

1. 18 

2.9 

21      4.6 

16      2.2 

-XO  39.5 

+X.0810 , 0.5597 

0.1744 

+90+30, 

ff  Cancri 

5-4 

X.22 

24 

20   47.7 

21    23.5 

-  5  29  7 

+0.4072   0.5568 

0.1857 

+69 

-n  • 

35  Cancri 

6.3 

1.23 

2.1 

19   56.8 

22    32.4 

-  4  23.2 

+1.0690 '  0.5562 

0.1882 

+90 

+27 

B.  A.  C.  2907 

8.8 

+  1  25 

+  1.8 

+19  57  4 

14    0  12  7 

-  2  46.5 

+0.741310.5552 

-0.19x5 

+90;+  6  1 

38  Cancri 

7.0 

1.25 

1.9 

20     8.7 

0  27.1 

-  2  32  5 

+0.5017  0.5551 

0.X921 

+76 

-7 

39  Cancri 

7.0 

1.25 

19 

20  22.5 

0  37  3 

-  2  22.7 

+0.2310  0.5549 

0.1923 

+57 

-21 

40  Cancri 

73 

1.25 

1.9 

20  20.3 

0  39  5 

-  2  20.6 

+0.2620 

05549 

0.1923 

+59 

-19 

B.  A.  C.  2919 

7-3 

1.25 

1.9 

20     2.2 

0  44.4 

-  2  15.9 

+05585 

0.5549 

0.1925 

+81 

-  4; 

e  Cancri 

7-2 

+  1.25 

+  1.8 

+19  54  7 

0  46.5 

-  2  139 

+0.6808 

0.5549 

-0.1927 

+90 

+  2 

e  Cancri 

71 

X.25 

X.8 

20    5.3 

0  53  7 

-  2     7.0 

+0.4741 

0.5549 

0.1929 

+74 

"  9, 

B.  A.  C.  2925 

7.7 

1.25 

1.8 

X9  56.9 

0  59.4 

-  2     14 

+0.6016 

0.5547 

0.193 1 

+84 

1 

-  2 

B.  A.  C.  2931 

7.5 

1.26 

1.8 

20  14.7 

I  22.8 

-  I  38.9 

+0.2171 

0.5546 

0.1938 

+56 

-22  , 

Jupiter 

18  57.9 

4     40 

+  0  56.7 

+1.0140 

0.5455 

0.1970 

+90 

+22 

1 

71  Cancri 

8.0 

+1-33 

+  0.2 

^^17  48.3 

II  59.6 

+  8  35.7 

+0.5720 

0.5488 

-0.2137 

+81 

.6 

'  78  Cancri 

7.8 

134 

o.x 

17  53  4 

13  27.7 

+10    0.7 

+0.1683 

0.5481 

0.2162 

+53 

-27' 

80  Cancrt 

6.8 

1.36 

+  o.x 

18  28.2 

14  45  5 

+11   15.8 

-0.7125 

0.5473 

0.2184 

+  5 

-72' 

83  Cancri 

5-7 

139 

-  04 

x8     8.8 

17  56.1 

-  9  40.2 

-1.0780 

0.5456 

0.2237 

-18 

-72 

1    7  Leon  is 

6.3 

1.42 

2.0 

14  50.6 

16     I  395 

-  2  12.4 

+05425 

0.54x9 

0.2354 

+78 

-10' 

XI  Leon  is 

6.8 

+X.43 

-    2.x 

+  14  49.0 

2  38.7 

-  I   15  4 

+03370 

0.5413 

-0.2368 

+63 

-21' 

V^  Leon  is 

6.0 

145 

2.5 

14  29.8 

5  159 

+  I   16.6 

+0.0410 

0.5400 

0.2403 

+46 

-36, 

23  Leonis 

6.3 

147 

31 

13  33  I 

8  3^  9 

+  4  32  8 

+0. 1895 

0.5383 

0.2447 

+54 

-29 

>     V  Leonis 

53 

X.50 

36 

12  56.3 

IX  597 

+  7  470 

-0.0086 

0.5369 

0.2488 

+43 

-40' 

1     0  Leonis 

1 

1.3 

1-55 

4.2 

12  28.4 

16  45.1 

+XI  37.0 

-0.7280 

0.5352 

0.2542 

+  6 

-77 

1 

!  44  Leonis 

6.0 

+X.59 

-  5-9 

+  9  X8.7 

16    0  43.1 

-  3  54.8 

+0.4458 

0.5325 

-0.2618 

+70 

-19' 

'  45  Leonis 

6.0 

1.62 

57 

10  17.4 

I  50.7 

-  2  49.4 

-08489 

0.5320 

0.2628 

-  I 

80' 

,    p  Leonis 

4.0 

1.64 

6.x 

9  504 

4  179 

-  0  26.9 

-1.0370 

0.5310 

0.2649 

-13 

-%o 

49  Leonis 

60 

1.64 

6.6 

9  II. 2 

5  21.9 

+  0  35.0 

-0.6527 

0.5310 

0.2657 

+10 

-80 

37  Sextant  is 

6.3 

1.68 

7.8 

6  55.2 

10  38.9 

+  5  41  7 

+0.2428 

0.5295 

0.2695 

+57 

-30 

'  38  Sextantis 

7.8 

fi.69 

-7.8 

+  6  53.6 

II   14.0 

+  6  15.7 

+0.1 1 20 

0.5295 

-0.2699 

+50 

-37 

1  56  Leonis 

6.6 

1-74 

8.3 

6  44  3 

15  24.0 

-no  17.7 

-08598 

0.5288 

0.2724 

-  I 

83 

1     J  Leonis 

53 

173 

9  3 

4  104 

17  35  I 

-"  35-4 

+1.1540 

0.5284 

0.2735 

+90 

+21 

c  Leonis 

53 

1.76 

8.5 

6  39  5 

17  39  9 

-II  308 

-1.3950 

0.5284 

02735 

-47 

-«3; 

,  75  Leonis 

5-7 

1.80 

X0.5 

2  34  7 

I'y     I  37  5 

-  3  48.3 

+0.5619 1 0.5275 

0.2768 

+78 

-15' 

1  76  Leonis 

6.3 

+1.80 

-10.7 

+  2  13.0 

2  24.7 

-  3     2.7 

+0  7109 , 0.5275 

-0.2769 

+90 

-  7 

79  Leonis 

60 

183 

II.O 

+  I  58.5 

4  52  5 

-  0  39  6 

+0  2724  0.5275 

0.2776 

+59 

-30 

X  Virginis 

52 

2.17 

x6.6 

-  7  25  7 

18  16  42.3 

+10     0.8 

-0.1246!  0.5343 

0.2708 

+36 

-50 

1  28  Virginis 

7.0  (     2.19 

16.5 

6  56.0 

17  58.3 

+11   14.4 

-09663.0.5351 

0270X 

-  9 

-90 

i    V  Virginis 

5^1     2.25 

^74 

8  58.8 

23  43  5 

-  7  XX.8 

-0.4409  0.5375 

0.2659 

+  19 

-701 

1 

^  Virginis 

59.  +233 

-17  9  i 

-XO    II. 4 

19    5  56.7 

-    I    II.O 

-08561   0.5404 

-0.2603 

-  4 

1 
-90 

1  Virginis 

5  7       2  44 

188 

12  10.3 

14  284 

+  7     3  3 

-1.0390  05456 

0.2512 

-17     90 

75  Virginis 

6.0 1     2.48 

195 

14  500 

17  12.2 

+  9  41  4 

40.9651   0.5471 

0.2478 

+75   +  9 

83  Virginis 

6.0 

2-57  t 

19.9 

15  39  7 

22  21.3 

-  9  20.2 

405414  0.5503 

0.2409 

*68    -X5 

85  Virginis 

6.5 

2.58, 

19.8 

15  15.0 

22  50.4 

-  8  52.1 

+0  0067 , 0.5505 

02403 

+38 

-43 

B.  AC.  4722 

5.8     +2.78 

-20.1 

-17  43  2 

20  II  45.3 

+  3  35.1 

-0.4742  '  0  5595 

-0  2197 

+  XX 

-73 

B.  AC.  4923 

73       3" 

207 

20  57.0 

21     5  14  3 

-  3  34  6 

-07561   05720 

0 1842 

-  8 

<)o 

42  Librx 

57       338 

185 

23  29.x 

22  26.5 

-II     2.3 

-X  0070  0.5S28 

01414 

-29 '   90 ' 

B.  A.  C.  5197 

60      342 

18.2' 

24  23  7 

aa  0  36.6 

-  8  57.4 

-0,5868  0.SS41 

0.1356 

+  71-68 

fi  Scorpii 

5.3      347 

18  I 

25  26.4 

2  36  7 

-  7     2.1 

+0.4071    0.5H52 

0.1 301 

+47,-21, 

A>  Scorpii 

5.2    +3.48 

17,9 

1 

-25     1.3 

3  38  9 

-  6     2.4 

-0.1 501   0.5861 

1 

-0.1273 

+18 ,  -52 1 

'       .J 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JUNE. 

The  Star's 

At  Conjunction  in  R.  A. 

LimitinR 
Parallels. 

Red'ns  from 

Name. 

Mag. 

iSg&a 

Apparent 
Decunation. 

Wathinifton 
Mean  Time. 

Hour  Angle 
H 

Y 

x' 

y 

N. 

S. 

— 

Aa 

A< 

• 

s 

n 

• 

d     h     m 

h     m 

• 

B.  A.  C.  5253 

58 

43.46 

-17.8 

-24  X3  7 

aa   3  46.4 

-  5  55  2 

-0.9703   0.5861 

-O-1270 

-28 

-90 

B.  A.  C.  5255 

6.0 

3.48 

17.9 

25    6.4 

3  52.8 

-  5  49  I 

-0.0930  0.5861 

0.1266 

4  2 

49 

3  Scorpii 

6.7 

3.48 

17.8 

24  56  4 

4    35 

-  5  38.7 

-0.2856  0.5862 

0.1 261 

+11 

-61 

4  Scorpii 

6.3 

350 

17-9 

25  57  9 

4  22.3 

-  5  207 

40.7150  0.5863 

0.1251 

464 

-  3. 

B.  A.  C.  5314 

57 

3  54 

174 

25  34  8 

7  25.9 

-  2  24.5 

-0.0440  •  0.5879  1 

0.X163 

422 

-46 

B.  A.  C.  5347 

6.0 

-^3  57 

-17.x 

-26     3.1 

9  16.2 

-  0  38.6 

40.2251 

0.5888 

-0.1112 

436 

-31 

a  Scorpii 

34 

363 

163 

25  20.9 

14  198 

-*■  4  12.8 

-I  0150 

0.5909 

0.0962 

-34 

90 

a  Scorpii 

1.2 

368 

157 

26    12-4 

17  28.3 

+  7  13  7 

-0.4290  0.5919 

0.0870 

0 

-72 

r  Scorpii 

32 

3.75 

154 

28     0.3 

19  55 1 

+  9  34  5 

41.1960  0.5926 

0.0792 

462 

+37' 

B.  A.  C.  5800 

75 

390 

12.3 

26  51.8 

93  10  33.6 

-  0  23.x 

-0.7943  0.5946 

1 

00334 

-25 

-90 

A  Ophiuchi 

49 

+387 

-12.6 

-26  27.2 

II    0.9 

+  0     3.1 

-I -2290  0.5946 

-0.0321 

-57 

-90 

38  Ophiuchi 

6.7 

390 

II.9 

26  31.1 

II  52.0 

+  0  52-X 

-1. 1890  >  0.5944 

0.0293 

-53 

-90 

43  Ophiuchi 

5.8 

396 

II-4 

28     2.7 

14   0.6 

+  2  55  5 

40.3192   0.5943 

-0.0225 

+33 

-25 

3  Sagittarii 

4-6 

4.02 

9.x 

27  47.7 

23  154 

+11  47.6 

-0.0086  0.5928 

+0.0069 

414 

-44 

B.  A.  C.6127 

5» 

4.09 

7.1 

28  28.2 

24    7     8.4 

-  4  38.5 

40.8383 

0.5900 

0.0314 

462 

+  6 

B.  A.  C.  6194 

51 

44.06 

-  6.1 

-27     4.9 

XI     2.0 

-  0  54  3 

-0.4490 

0.5883 

+0.0434 

-  5 

-73 

^  Sagittarii 

37 

4.08 

32 

27     6.0 

21  52.8 

+  9  30.6 

40.2178   0.5826 

0.0755 

+32 

-31 

a  Sagittarii 

23 

407 

23 

26  25.6 

25     I  43.9 

-10  47.3 

0.17x51 0.5798 

0.0864 

+13 

-54 

if  Sagittarii 

5-4 

4.03 

-  0.2 

25  26.1 

9  58  0 

-  2  52.3 

-0.4017 

0.5737 

0x086 

+  3 

-69 

A^  Sagittarii 

5-7 

399 

4  1.8 

25  56.8 

18  28.7 

+  5  19  3 

40.1065 

0.5665 

0.1300 

+31 

-38 

AS  Sagittarii 

4-7 

+398 

4  1.8 

-25    68 

18  45.4 

+  5  35  4 

+0.3178 

0.5663 

4^.1308. 

+43 

-26 

4  Capricorni 

6.1 

3.81 

55 

22     7.8 

26  12  41.3 

-  I     7.2 

-0.1145 

0.5498 

0.1698 

-24 

-50 

20  Capricorni 

6.3 

360 

92 

19  26.1 

27    7  52.6 

-  6  34  6 

40.6155 

0.5322 

0.2026 

+68 

-10 

0  Capricorni 

41 

353 

9  3 

17  386 

10  55  9 

-  3  37-2 

-06733 

0.5295 

0.2070 

+-  I 

-90 

31  Capricorni 

6.7 

350 

10.8 

17  53  7 

16  54.2 

■1-  2    9.8 

+0-8559  0.5243 

1 

0.2149 

+72 

+  3 

c  Capricorni 

44 

+346 

+  10.8 

-17  16.4 

18  52,2 

+  4     4.0 

40.6152   0.5226 

+0.2x75 

+.70 

-II 

4a  Capricorni 

56 

330 

11.6 

M  305 

28    4  34  2 

-10  31.7 

-01940  0.5145 

0.2282 

+28   -54' 

1  44  Capricorni 

6.1 

330 

119 

14  52.3 

5  20.1 

-  9  47-2 

+0.3719  0.5140 

0.2290 

458  .  -24 

45  Capricorni 

6.3 

331 

12. X 

15  134 

548.6 

-  9  19.5 

+0  8610 

0.5x35 

0.2294 

+75 

+  3 

/I  Capricorni 

52 

324 

X2.4 

M     2.3 

10  33  8 

-  4  42.9 

+0.6844 

0.5101 

0.2337 

+76 

-  7 

tf»  Capricorni 

6.8 

+3.12 

4x30 

-II  19.7 

19  36.7 

4  4     4.1 

-0.0995 

0.5041 

+0.241  x 

+35 

-49 

^  Capricorni 

5.6 

313 

132 

12    4.4 

19  39  3 

4  4    6.6 

+0.7x96 

0.5041 

0.2411 

+78 

-  6' 

B.  AC.  7740 

7.0 

3.11 

132 

"  34  5 

20  32.5 

4  4  58.4 

+0.3925 

0.5032 

0.2417 

4-62 

-23' 

67  Aquarii 

6.4 

2.89 

14.0 

7  30  2 

20  13  16.4 

-  2  46.x 

+0.0892 

0.4942 

0.2508 

+47 

-39 

B.  A.  C.  7986 

59 

2.80 

I4.I 

5  32.3 

19  52.6 

4  3  392 

-0.3941 

0.49x2 

0.2531 

+23 

-66 

B.  A.  C.  7993 

6.6 

42-79 

4I4.I 

-   5   21.8 

21     3.0 

+  4  47  7 

-0.2901 

0.4909 

+02535 

+28 

-60 

B.  A.  C.  8017 

6.1 

2.77 

143 

5  16. 1 

23  24  4 

4  7     5.2 

40  2046  1  0.4898 

0.2542 

+54 

-33 

B.  AC.  8094 

5-4 

2.68 

M7 

4     35 

80    7  17. 1 

-  9  M  9 

40  8878  1  0.4874 

0.2557 

486 

+  3 

<  II  Piscium 

6.4 

259 

14.8 

2  21.6 

15     7-6 

-  I  37  0 

41.0300     0.4856 

0.2562 

488 

+12 

1  12  Piscium 

6.8 

2-58 

146 

I  36  3 

15     97 

-  I  35  0 

40.2090  '0.4856 

0.2562 

+55 

-33 

13  Piscium 

6.4 

42-57 

4147 

-  I  39  4 

16  33  0 

-  0  139 

40.6201     0.4854 

+0.2563 

+83 

-12 

14  Piscium 

59 

2.56 

149 

-  I  49  I 

17  47.x 

+  0  58  2 

4 1. 1  160     0.4853 

0.2564 

+88 

+  18 

X  Piscium 

4-5 

+2.47 

414.1 

'      4-    I    12.6 

22   18.5 

4  5  22.5 

-1.0640     0.4846 

+0.2561 

-M 

-89 

JULY. 

21  Piscium 

5.8 

42-44     +14-6 

+  0  301 

1     2  299 

4  9  27.2 

+0.7903 

0.4843 

+0.2557 

+90 

-  3 

22  Piscium 

50 

2.41       141 

2  21.3 

3  55  5 

+  10  50  5 

-08882 

0.4842 

0.2555 

-  3 

88 

25  Piscium 

6.4 

2.41       144 

I  309 

4  33  5 

411     274 

40.2004  >  0.4842 

0.2555 

+55 

-33 

45  Piscium 

6.9 

2-21          13.6 

7    72 

23     5-3 

4     5    298'    -1 -3010     0.4853 

0.2502 

-34 

-83 

51  Piscium 

58  '  ■>2.i9     +14.1 

462^1 

2    2  524 

4    9     108 

+0  4533  '  0.4857 

+0.2484 

+70 

-19 

V  Piscium 

3.7  1     I  02       12  3 

14  4»8 

3  II   26.4 

-  7    8-7 

-1.091010,4978 

0.2262 

-18  •  -75 

loi  Piscium 

6.3       I  86       12.$ 

14     80 

13  448 

-  4  542 

40.1803   0.4991 

0.2241 

+54  I  -29 

104  Piscium 

7.5       185       12.7 

l^  45  7 

15  3^2 

-  3     60 

+  1.0040   0.5002 

0.2222 

+90  ■  4l6 

105  Piscium 

6.3       I  84       12.0 

15  52.9 

»5  48  4 

-   2  54  2 

-I  2910   0.5005 

0.2220 

-36 

-74 

4  Arietis 

5.7     4i.8i     +11.9 

-m6  26.5 

20  18.0 

+  I  27.7 

-0.9185   0.5030 

+0.2173 

-  6 

-74 

28 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JULY. 

Trk  Star's                                      1 

At  Conjunction  in  R.  A. 

limiting 
ParaUela. 

Red'ni 

I  from   1 

Name. 

MaR. 

x896.a         1 

Apparent 
Declination. 

Washington 
Mean  Tune. 

Honr  Angle 
H 

Y 

x* 

/ 

N. 

S. 

Aa 

A< 

• 

s 

m 

• 

d    h     m 

h      m 

• 

B.  A.  C.  549 

8.2 

+1.81 

+  II.9 

+16  30.3 

8  20  23.4 

+  I  32.9 

-0.9701 

0.5030 

+0.2171 

-10 

-73 

i  Arietis 

57 

1.78 

II.7 

17  18.8 

4     I     5.4 

+  6     6.7 

-0.8517 

0.5059 

0.21 19 

-  2 

-73 

15  Arietis 

57 
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ELEMENTS  FOR  THE 

PREDICTION  OF  OCCULTATIONS. 
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'                                                                                                                                                                                        1 

I                 ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

1 

JULY. 

1 

1 

The  Star's 

At  Conjunction  in  R.  A. 

Limiting  1 

Parallela.  1 

1 

Namaw 

Mac. 

Red'ns  from 
i896.a 

Apparent 
Declination. 

WashinKton 
Mean  Time. 

Hoar  Angle 
H 

Y 

^ 

y 

N. 

S. 

• 

-58 
-52 
-26 

+11 
+22 

A« 

AS 

B.  A.  C.  7986 

B.A.C.7993 
B.  A.  C.  8017 

B.  AC.  8094 

zz  Piscium 

5-9 
6.6 

6.1 

5-4 
6.4 

s 
+353 
352 
350 
3.43 
335 

M 

+  18.7 
19.0 
19.0 
19.6 
19.9 

e         t 

"  5  32.2 
5  21.7 
5  16.0 

4     3.4 
2  21.5 

d    h     m 
»»    4     95 

5  195 

7  40- 1 

15  30.2 

23  18.2 

h     m 
-10  16. 1 

-  9     8.0 

-  6  51.2 
4-  0  46.0 
4-  8  21.4 

-0.2661 1  0.4934 
-0.1586  0.4930 
+0.3330  0.4920 
41.0240  0.4898 
4-1. 1730  0.4877 

+0.2552 
0.2555 
0.2562 
0.2575 
0.2580 

• 

+29 

+35 
+62 

+86 

+88 

12  Piscium 
Z3  Piscium 
Z4  Piscium 
Z5  Piscium 
2Z  Piscium 

6.8 

6.4 

5-9 
66 

58 

+335 
334 
333 
3.29 
324 

419.7 
19.8 
20.0 

193 
20.0 

-  z  36.2 

I  39.3 

-  I  49  0 

4-  0  44.6 
0  30.2 

23  20.3 
28    0  43.2 

1  56.9 

2  42.8 
zo  37.1 

+  8  23.4 

+  9  44  I 
4-10  55.8 

4-11  40.4 
-  4  37  9 

40.3519  0.4877 
40.7661 . 0.4874 
4-1.2600  j  0.4874 
-1.3590 1  0.4871 
4-0.9426 . 0.4863 

40.2580 
0.2579 

0.2579 
0.2578 

0.2574 

+63 
+80 

+88 

-40 

♦90 

-26 

-  4 
+29 

-89 
+  6 

22  Piscium 

25  Piscium 

5Z  Piscium 

ri  Piscium 

loi  Piscium 

50 
6.4 

5-8 

37 
6.3 

+321 
321 
3.02 
2.78 
2.78 

4-19.6 
19.8 
19.7 
17.6 

177 

4-   2   2Z.4 
I    310 

6  23.2 
14  48.9 
14    8.1 

Z2      2.3 
12   40.2 

29  10  54.8 

SO  19  30.4 

21  49.2 

-  3  14  9 

-  2  38.1 

-  4  59  0 
4-  2  43.0 

+  4  57-9 

-0.7369 
4-0.3510 
4-0.6139 
-0.9367 

+03355 

0.4860 
0.4860 
0.4870 
0.4972 
0.4980 

40.2569 
0.2566 
0.2491 
0.2255 
0.2232 

+  6 

+63 

+83 

-  7 
+63 

-84 
-26 
-II 

-75 
-21 

104  Piscium 

105  Piscium 
4  Arietis 

B.  A.  C.  549 
I  Arietis 

7-5 

6.3 

5.7 
8.2 

5-7 

42.78 
2.78 
2.75 
2.75 
2.72 

417.8 
Z7.Z 
17.0 
17.0 

z6.6 

+13  45.8 

15  53  0 

16  26.6 
z6  30.4 

17  18.9 

23  410 

23  53.4 

81     4  24.2 

4  296 

9  X3.2 

♦  6  46.5 

+  6  58.5 
+11   2Z.7 
4-ZI    26.9 

-  7  57  7 

4-Z.1630  0.4990 
-1. 1 390  0.499Z 
-0.7700  0.5014 
-0.8198 '  0.5014 
-0.7033  j  0.5042 

40.2214 
0.2212 
0.2165 
0.2163 
0.21 10 

+90 
-22 

+  2 
-  I 
4-  6 

+28 

-74 
-70 

-73 
-73 

B.  A.  C.  686 
B  Arietis 
23  Arietis 

72 
57 
7  5 

42.66 

2.64 

4-2.64 

+159 

15.8 

415.8 

+19    7.9 

X9  25.5 
4-19  Z3.0 

17  45  I 

19  55.7 

20  27.1 

4-  0   19.2 
4-   2    26.0 
+  2  56  4 

-0.9501 1 0.5048 
-0.8414   0.5104 
-0.5089  0.5Z10 

+0.2004 
0,1975 
+0.1967 

-  9 

-  2 

+17 

-71 
-71 

-«2 

AUGUST. 

26  Arietis 
V  Arietis 
fi  Arietis 
B.  A.  C.920 

6.0 

57 
6.0 

7.0 

+2.60 

255 
2.53 
2.47 

4-Z5.6 

M-7 
15.4 
M-5 

+19  23.9 
2z  31.0 

X9  34  4 
21  12.4 

1    2  Z5.Z 
6  184 

8     53 
16    7.8 

+  8  33  9 
-zi  30.3 

+  9  46  7 
-  I  59  3 

4-0.4092 
-1. 1690 
4-1.2900 
40.8863 

0.5148 

0-5175 
0.5188 

0.5249 

+0.1886 
0.1824 
0.1797 
0.Z665 

+69 

-28 
+90 
+90 

-13 
-68 

+48 
+17 

e  Arietis 
64  Arietis 

7  Tauri 
zz  Tauri 

g  Pleiadum 

4.6 

5-7 
6.0 

6.7 

6.3 

4.2.47 
2.41 

2.37 

2.36 

2.33 

4-Z4.6 
Z2.9 
12.8 

12.3 

Z2.5 

+20  55  7 
24  21.5 

24    71 
24  59-8 
23  57  9 

16  17.8 
%    4    9.0 

8  5M 
II  44.7 

Z3  36.1 

-  I  49.6 

+  9  38.7 

-  9  48.2 

-  7     0.8 

-  5  13  1 

4-1. 2190 
-0.6898 
40.2308 

-03447 
4-1.0140 

0.5250 

0.5333 

0.5374 
0.5398 

0.5409 

+0.1662 
0.1445 

0.1352 
0.1292 
0.1258 

+90 

+  5 

+57 
+25 
+90 

+41 

-65 

-15 

-45 
+29 

Z7  Tauri 
Z9  Tauri 
20  Tauri 
2Z  Tauri 
22  Tauri 

4-3 
50 
50 
7.0 
7.0 

+233 
233 
2.33 
233 
2.33 

412.6 
12.5 
12.5 
12.4 
Z2.4 

+23  47-4 
24     8.6 

24     2.7 

24  14.0 

24   Z2.4 

13  38.2 

13  469 

14  38 
14     59 
14    9.8 

-  5  II. I 

-  5    2.6 

-  4  46  3 

-  4  44-3 

-  4  40.6 

4-1.2070 
40.8412 
+09845 
40.7830 
40.8212 

0.5409 
0.541 1 
0.5414 
0.5414 
0.5414 

40.1258 
0.1247 
0.1244 
0.1242 
0.1242 

490 
490 

+90 
+90 
+90 

+46 
+18 
+28 

+15 
+Z7 

B.  A.  C.I  171 
B.  A.  C.I  192 

/  Tauri 

^  Tauri 

X  Tanri 

7.8 
6.0 
6.0 
5-3 
5.7 

+232 
2.32 
2.27 
2.25 

2.22 

+12.3 

XI9 

II.3 
10.4 

ZO.9 

+24   17 

25  I6.Z 

26   12.8 

27  6.3 

25  23.2 

15  z6.6 

16  4-3 
8    I  12.9 

5  22.5 

6  22.7 

-  3  36.0 

-  2   50.0 

+  5  597 

4IO      0.5 
4-IO   58.5 

+1.1500 
-0.1014 
-0.1227 
0.6913 
+1.2540 

0.5420 

0.5429 
0-5495 
0.5527 

05534 

+0.1217 
0.1200 
0.0993 
0.0897 
0.0871 

+90 
+38 
+37 
+  4 
+90 

+41 
-31 
-30 
-62 

+56 

W.  iv,  Z421 
22  Aurigae 
P  Tauri 
136  Tauri 
49  Aurige 

6.0 

1.8 
5.3 
5.7 

4-2.  ZZ 
2.09 
2.07 

199 
Z.89 

4-  8.6 

7.8 
7-7 
7.0 

52 

+27  541 

28  50.6 
28  31.3 

27  35.3 

28  6.3 

4    2  24.2 

8  3.6 

9  16. 1 
20  22.6 

6  Z3  20.2 

4-  6  16.4 

4-1 1    43.1 
-II      7.1 
-  0   25.8 

-  8    7.2 

-0.2172 
-1.0650 
-06987 

+02995 
-09143 

0.5656 
0.5685 
0.5690 
0.5731 
0.5765 

+0.0354 

0.0199 

+0.0164 

-00153 

0.0642 

+31 
-«4 

+  3 

4«2 

-ZZ 

-29 

-«z 

-59 
0 

25  Geminorum 

39  Geminorum 

40  Geminorum 
W.  vi,  1656 

47  Geminorum 

6-5 
6.3 
6.3 
8.2 
6.0 

+Z.88 
f.8i 
z.8z 
Z.81 
1.80 

+  4.8 
4.5 
45 
4.1 
37 

4-28  17.6 
26  Z3.I 
26    34 

26  59.5 

27  X.7 

15  490 

22  54.8 

23  ZI.O 

6    0  55.5 
3  59  5 

-  5  44-2 

4-    Z      52 
4-    I    20.8 

+  3     1.3 
+  5  582 

-1.2770 
+0.3087 
40.4527 
-0.6842 
"1. 0350 

0.5765 

0.5763 
0.5762 

0.5762 
0.5758 

-0.0714 
0.0918 
0.0926 

0.0975 
0.1062 

-55 

+63 

+74 

+  5 

-Z9 

-62 

-  6 

4-    Z 
-62 

-«3 

49  Geminorum 

1 

72 

41.78 

+  3.8 

■»25  55  4 

4  35.8 

+  6  33.1 

•KX0484 

0.5758 

-0.Z076 

+4« 

-az 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 

1 

Thb  Star's 

At  Comjunctiom  ih  R.  A. 

Limiting  : 
Parallels. 

Red'ns  from 

Name. 

Mag. 

x896.a 

Apparent 
Decimation. 

Waahington 
Mean  Tmie. 

Hoar  Angle 

n 

Y 

x* 

y 

N. 

S. 

Am 

A< 

• 

t 

♦• 

• 

d     h     m 

h     m 

• 

B.  A.  C.  2363 

7.3 

+1.77 

+  4.0 

+24  53  5 

6    5   16.2 

+  7  "9 

•)-i.o6io 

0.5755 

-0.1097 

+90 

+35 

52  Geminorum 

6.3 

1.76 

39 

25    40 

5  22.2 

+  7  177 

-1^0.8502 

0.5755 

01099 

+90 

42X  I 

A  Geminoram 

57 

173 

3-5 

25  15  I 

8  56.2 

+10  43  5 

+0  2500 '  0.5750 

01x99 

+59 

-13 

K  Geminorum 

3.7 

1.70 

2.7 

24  38.9 

17  303 

-  5     2.x 

-0.2540   0.5732 

0. 1428 

+30 

-40 

82  Geminorum 

6.5 

Z.68 

27 

23  24.0 

19  12.7 

-  3  23.5 

+0.7838 

0.5725 

0.X472 

+90 

+  14 

7  Cancri 

6.3 

+1.65 

-f  2.0 

+22  21.7 

7     I  31.7 

-I-  2  41.2 

+0.8662 

0.5705 

-0.163 1 

+90 

+  17 

^'  Cancri 

6.3 

1.65 

X-9 

22  55.9 

2  32.3 

+  3  39  5 

+o.ix6x 

0.5702 

0.1656 

+50 

-23 

B.  A.  C.  2703 

7.5 

1.65 

X.9 

22  45.4 

2  39  5 

+  3  46.4 

+0.2749 

0.5699 

o.x66o 

+60 

-15 

/i*  Cancri 

1 

57 

1.64 

+  1.9 

21  53.0 
NEW 

3    96 
MOON. 

♦  4  154 

+  1.0860 

0.5699 

0.167 1 

+90 

+32 

a  Leonis 

13 

•♦-1.46 

-  3.8 

-(-12  28.4 

9    7  X9.0 

+  6  32.2 

-0.9005 

0.5479 

-0.2622 

-  4 

-78 

44  Leonis 

6.0 

1.46 

4.8 

9  18.7 

14  56.8 

-10    5.7 

+0.2352 

0.5451 

0.2700 

+57 

-29 

45  Leonis 

6.0 

1.48 

4.8 

xo  X7.4 

x6     1.6 

-  9     32 

-1.0390 

05446 

0.27XX 

-13 

-80 

ft  Leonis 

4.0 

1.48 

51 

9  50.4 

18  22.6 

-  6  46.9 

-1.2250 

0.5441 

0.2731 

-27 

^0 

48  Leonis 

5.5 

+1.45 

-  5  4 

f  7  29.2 

19  18.7 

-  5  52  7 

+0.8716 

0.5438 

-0.2738 

+90 

+  4 

49  Leonis 

6.0 

147 

52 

9  11.2 

19  23.8 

-  5  47.8 

-0.8515 

05437 

0.2739 

-  I 

-81 

37  Sextantis 

63 

147 

6.0 

6  55.2 

10    0  27.6 

-  0  54  3 

+0.0166 

0.5423 

0.2774 

+45 

42 

38  Sextantis 

78 

1.48 

6.1 

6536 

I     1.2 

-  0  21.8 

-0.IXX5 

0.5419 

0.2780 

+38 

49 

56  Leonis 

6.6 

1.49 

6.5 

6  44-3 

5     13 

+  3  30  2 

-1.0750 

0.541 1 

0.2802 

-15 

-83 

</  Leonis 

53 

+  1.47 

-  71 

+  4  10.4 

7     6.6 

+  5  3X  3 

+0.8982 

0.5406 

-0.2814 

+79 

+  4 

75  Leonis 

57 

1.49 

8.2 

2  34-8 

M  49  4 

-II     X.4 

+0.3059 

0.5396 

0.2843 

^6I 

-28 

76  Leonis 

6.3 

X.49 

8.2 

2  X3.1 

15  34  9 

-10  17.4 

+0.4487 

0.5394 

02844 

+70   +21    1 

79  Leonis 

6.0 

150 

84 

+  I  58.6 

17  569 

-  8     0.2 

+0.0183 

0.5391 

0.2848 

+45 

43 

V  Leonis 

44 

1.51 

9  5 

-  0  15.2 

23  55-4 

-  2  13.6 

+0.5383 

0.5386 

0.2854 

+76 

-16 

X  Virginis 

52 

+  1.68 

135 

-  7  25  6 

1«    4  37-2 

+  I  30.7 

-0.3943 

05399 

-0.2738 

+22 

-66' 

28  Virginis 

7.0 

I  70 

135 

6  55  9 

5  51.4 

+  2  42.4 

-1.2260 

0.5401 

0.2729 

-28 

-90  ' 

V»  Virginis 

52 

174 

143 

8  58.7 

II  28.9 

+  8     0.6 

-0.7082 

0.5431 

0.2686 

-  5 

-90 

g  Virginis 

59 

I  80 

14.8 

10  H.3 

17  35  2 

-  9  57.7 

-1.1210 

0.5453 

0.2623 

-21 

901 

f  Virginis 

5-7 

1.90 

'55 

12  10.3 

13     X  59.5 

-  I  50.9 

-1.2970 

0.5484 

0.2522 

-39 

-90  ' 

75  Virginis 

60 

-H.92 

-16.4 

-14  50.0 

4  41  5 

+  0  45  5 

+0.6977 

0.5495 

-0.2485 

+75 

1 
-  71 

83  Virginis 

6.0 

2.00 

X7.1 

X5  39  7 

9  47  9 

+  5  41.1 

+0.2799 

0.5517 

0.2409 

+52   -29  ll 

85  Virginis 

6.5 

2.01 

17.0 

15  15.0 

XO  16.9 

+  6    9.1 

-0.2446 

0.5518 

0.2402 

+25 

-58 

B.  A.C.4722 

58 

2.21 

17.7 

17  43.2 

23    99 

-  5  21.5 

-0.5887 

05585 

0.2182 

+  5 

-83 

B.  A.  C.  4923 

7-3 

2.58 

19.4 

20  57.0 

14  16  46.2 

•fix  32.0 

-0.9851 

0.5671 

0.1814 

-22 

-90 

42  Librae 

57 

f2  90 

17.9 

-23  29.x 

15  xo  15.8 

+  4  2Z.8 

-1.2130 

0.5751 

-0.1383 

-46 

-90  1 

B.  AC.  5197 

60 

295 

18.0 

24  23  7 

12  28.7 

^  6  29.5 

-05832 

0.5762 

0.1321 

-  4 

-85  1 

d  Scorpii 

53 

301 

18.1 

25  26.4 

14  31.6 

+  8  27.7 

+0.2201 

0.5771 

0.1266 

+37 

-31  1 

A«  Scorpii 

5.2 

3.02 

17.8 

25     13 

15  35  2 

+  9  28.8 

-03414 

0.5773 

0.1238 

+  8 

65 

B.  A.  C.  5253 

5.8 

301 

175 

24  137 

15  42.9 

+  9  36.2 

-1. 1690 

0.5773 

0.1234 

-43 

-90 

B.  A.  C.  5255 

6.0 

^303 

-17.8 

-25    6.4 

15  495 

+  9  42.5 

-02834 

0.5775 

-0.1231 

+11 

-61 

3  Scorpii 

6.7 

303 

17.8 

24  56.4 

16     0.5 

+  9  53.1 

-0.4764 

0.5775 

0.1226 

+  I 

-75' 

4  Scorpii 

63      205 

18.Z 

25  57  9 

x6  19.7 

+10  xi.6 

+05344 

0.5776 

0.1217 

+54 

-M 

B.  A.  C.  5314 

5.7 

2.10 

175 

25  34  8 

19  27.9 

-10  47.6 

-0.2291 

0.5785 

0.1 130 

+13 

-58 

B.  A.  C.  5347 

6.0 

3.15 

173 

26     3,1 

21  21.0 

-    8  58.9 

+0.0479 

0.5793 

0.1077 

+26 

-41 

0  Scorpii 

34 

+324 

-16.5 

-25  20.9 

16     2  32.7 

-  3  59.5 

-1. 1980 

0.5806 

-00931 

-49 

-9o| 

a  Scorpii 

1.2 

332 

16.3 

26  12.4 

5  46  6 

-  0  53.2 

-0.6006 

0.58II 

0.0836 

-  9 

88, 

r  Scorpii 

32 

340 

16.5 

28     0.3 

8  17.8 

+  I  32.1 

+1.0520 

058x7 

0.0761 

+62 

+22 

B  A.  C.  5800 

75 

3(^ 

134 

26  51.8 

23  24.1 

-  7  57-6 

-0.9404 

0.5826 

0.0309 

-34 

90 

43  Ophiuchi 

58      379 

1 

130 

28     2.7 

IT    2  58.1 

-  4  3«  9 

+01955 

0.5825 

-0.0201 

.(■26 

-32 

3  Sngittarii 

4  6 

+395 

-10.7 

27  47  7 

12  31.7 

+  4  39.1 

-0.1x99 

0.5809 

+0.0087 

+  8 

-51 

B.  AC  6127 

5  1 

4  10 

89 

28  28.2 

20  41.0 

-II  30.8 

+0.7560 

0.5786 

0.0327 

+62 

0 

B.  AC.  6194 

51 

4.12 

76 

27     4.9 

18    0  42.7 

-  7  38.5 

-0.5430 

0.5769 

0.0445 

-10 

-82 

^  Sagittani 

37 

427 

47 

27    6.0 

"  55  4 

+  3     8.4 

+01543 

0.5718 

00757 

+29 

-35 

0  Sagittarii 

2.3      429 

35 

26  25.6 

15  54  I 

+  6  58.1 

-0.2318 

05693 

0.0868 

+  10 

58 

f  Sagittani 

54    M.34 

-  I.I 

-25  26.1 

19    0  23.7 

-  8  51  2 

0.4476 

0.5643 

+0.X087 

+  I 

-73 

438 
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ELEMENTS  FOR 

THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 

The  Star's 

At  Conjunction  iw  R.  A. 

Limiting 

Parallela. 

1 

Red'ns  from 

1 

Name. 

Mag. 

x896.a 

Apparent 
Declination. 

Washini^ton 
Mean  Time. 

Hoar  Angle 
// 

y 

x' 

y 

M 

S.  1 

A« 

AJ 

t 

m 

•       f 

d    h     m 

b     m 

« 

• 

X^  Sagittarii 

54 

+4.35 

+   O.I 

-24  42.6 

19    4  32.5 

~  4  51.5 

-^•7447 

0.5613 

+0.119X 

-M 

-^ 

;t«  Sagittani 

6.3 

4  35 

O.I 

24  37.0 

4  35.3 

-  4  48.8 

-0.8381 

0.5611 

0.1 191 

-19 

"^            F 

-00 

A^  Sagittarii 

5-7 

4.40 

1.2 

24  56.8 

9     93 

-  0  24.7 

+0.0813 

0.5581 

0.1299 

+30 , -39 

A*  Sagittarii 

#%                *  a  *                •  * 

4-7 

4,41 

15 

25     6.8 

9  26.5 

-  0     8.1 

+02953 

0.5578 

0.1307 

+42  -27 

53  Sagittarii 

6.7 

4.37 

2.0 

23  39  0 

10  49.4 

+  I  1 1.8 

-1.0580 

0.5569 

0.1340 

-32 

-90 

B.  A.  C.  6727 

6.2 

+437 

+   2.1 

-23  40.0 

10  57.0 

+  I   19.1 

-1.0390 

0.5568 

+0.1343 

-31 

-90 

4  Capncorni 

6.1 

442 

6.5 

22     7.8 

ao    3  49  5 

-  6  23.7 

-0.1068 

0.5438 

0.1697 

+25 

-50 

20  Capncorni 

6.3 

438 

II.4 

19  26.1 

23  21.9 

-11  299 

+0.6668 

0.5286 

0.2031 

+70 

-  8 

0  Capncorni 

41 

435 

12.3 

17  38.6 

81     2  27.8 

-  8  29  8 

-0.6265 

0.5266 

0.2077 

+  4 

-86 

31  Capncorni 

6.7 

4.36 

134 

«7  53  7 

8  30.5 

-  2  38.4 

+0.9245 

0.5222 

0.2158 

+72 

+  7' 

t  Capricorni 

4.4 

+434 

+  136 

-17  16.4 

10  297 

-  0  43  0 

+0.6874 

0.5206 

+0.2183 

+72 

-  7i 

42  Capncorni 

56 

425 

15.8 

14  304 

20  16.7 

+  8  46.2 

-0.1 138 

0.5140 

0.2295 

+33 

-50 

44  Capricorni 

6.1 

4.26 

16.2 

14  52.2 

21     2.8 

+  9  31  0 

+0.4569 

0.5137 

0.2303 

+64 

-20 

45  Capncorni 

6.3 

427 

16.2 

15  133 

21  31.6 

+  9  58.9 

+09499 

0.5131 

0.2306 

+75 

+  8 

/i  Capncorni 

5.2 

425 

I7.I 

14     2.2 

22    2  18.3 

-  9  22.9 

+0.7778 

0.5101 

0.2354 

+71 

-  2 
1 

<>  Aquarii 

6.8 

+4.17 

•)-i8.6 

-II  19.6 

II  23.1 

-  0  34  0 

+0.0073 

0.5051 

+0.2430 

+41 

-43 

i*  Aquani 

56 

4.18 

18.6 

12     4.3 

II  25.7 

-  0  31  5 

-» 0.8292 

0.5051 

0.2432 

+78 

•  ^  1 

0 

B.  A.  C.  7740 

7.0 

4.18 

18.8 

"  34  4 

12  19.0 

+  0  20.3 

+0.5027 

0.5047 

02435 

+69 

-18' 

B.  A.  C.  7774 

6.7 

4.12 

19.2 

9  33  2 

14  46.7 

+  2  43  7 

-1.0960 

0.5030 

0.245a 

-19 

-90 

67  Aquani 

6.4 

4.04 

21.1 

7  30.1 

23     5     2.0 

-  7  25  I 

+0.2189 

0.4966 

0.2531 

+54 

-32 

B.  A.  C.  7986 

59 

'(■4.00 

+21.8 

-  5  32.1 

11   36.8 

-  I     1.2 

-0.2613 

0.4941 

+0.2557 

+30  -58  1 

B  A.  C.  7993 

6.6 

399 

21.9 

5  21.6 

12  46.9 

+  0    7.0 

-0.1535 

04937 

0.2561 

+35 

-52' 

B.  A.  C.  8017 

6.1 

398 

22.1 

5  15  9 

15     78 

+  2  24.1 

+0.3402 

0.4929 

0.2567 

+62 

26 

B.  A.  C.  8094 

54 

394 

22.9 

4     33 

22  58.1 

+10     1.6 

+1.0350 

0.4907 

0.2581 

+86 

+12, 

XI  Piscium 

6.4 

3.89 

234 

2   21.4 

24    6  45.9 

-  6  23  2 

+1.1840 

0.4891 

0.2588 

+88 

+23' 

)  12  Piscium 

1                                                    M    fc«                          t 

6.8 

+388 

+233 

-    I    36.1 

6  48.1 

-  6  21. 1 

+03616 

0.4891 

+0.2588 

464 

1 
-25 

13  Piscium 

64 

3.88 

235 

I    39.2 

8  10.8 

-  5    0.6 

+0.7766 

0.4889 

0.2588 

+78 

-  4 

14  Piscium 

59 

3.87 

23.6 

-   I    48.9 

9  24  5 

-  3  489 

+  1.2730 

0.4889 

0.2588 

+88 

+30 

15  Piscium 

6.6 

3.84 

234 

+  0  44.7 

10  10.3 

-  3     4  3 

-13520 

0.4885 

0.2588 

-39 

-89 

/.  Piscium 

4.5 

3.81 

235 

I    12.9 

13  53  2 

+  0  33  7 

-0.9097 

0.4878 

0.2583 

-  4 

-89 

21  Piscium 

5.8 

+3.81 

424.0 

+  0   30.3 

18     4.0 

+  4  37  8 

+0.9528 

0.4874 

+0.2578 

+90 

+  7 

22  Piscium 

5.0 

379 

238 

2   21.5 

19  29.1 

-»■  6     0.6 

-0.7268 

0.4875 

0.2576 

+>  6 

"85 

25  Piscium 

6.4 

379 

239 

I    31.1 

20    7.0 

+  6  37  4 

+0.3625 

0.4876 

0.2576 

+64   -25 

45  Piscium 

6.9 

369 

238 

7    74 

26  14  33.0 

+  0  32.9 

-1. 1370 

0.4877 

0.2518 

-19   -8j 

51  Piscium 

5.8 

3.67 

24.0 

6  23.3 

18  193 

+  4  13^ 

+0.6241 

0.4883 

0.2498 

+84 

-II 

75  Piscium 

6.0 

+358 

+23.3 

+12  24.3 

26  13  20.0 

-  I  16.3 

-1.4060 

04925 

+0.2376 

-55 

-78 

ff  Piscium 

37 

352 

22.6 

14  49.0 

27    2  54  8 

+11  55.1 

-09319 

04973 

0.2256 

"  7 

-75 

1 01  Piscium 

6.3 

352 

22.6 

14     8.2 

5  139 

-  9  49  7 

+03421 

0.4984 

0.2234 

+63 

-21 

104  Piscium 

75 

351 

22.7 

13  459 

7     6.1 

-  8     0.7 

+1.1720 

0.4991 

02213 

+90 

+28 

105  Piscium 

6.3 

3-51 

22.1 

15  53  I 

7  18.4 

-  7  48.8 

-I  1350 

0.4995 

o.22ia 

-21 

-74 

4  Ariel  is 

5-7 

+349 

+21.9 

+16  26.7 

II  501 

-  3  24.7 

-0.7654 

0.5016 

+0.2163 

+  3 

-70 

B.  A.  C.  549 

*       *      *  * 

8.2 

349 

21.9 

16  30  5 

11  55.6 

-  3  19  4 

-0.8172 

0.5016 

0.2 161 

0 

-73 

I  Arietis 

57 

347 

215 

17  19.0 

16  40.3 

♦  I  17.0 

-0.7003 

0.5036 

0.2107 

+  6 

-73 

15  Anetis 

57 

346 

20.7 

19      I.O 

23  34  3 

+  7  59  0 

-1. 1580 

0.5075 

0.2020 

-25 

-7" 

B.  AC.  686 

7.2 

344 

20.7 

19    7.9 

28     I   14.8 

+  9  36.8 

-09508 

0.5084 

0.1997 

-  9 

-7^ 

6  Arietis 

A          *        a  * 

57 

+344 

+20.5 

+  19  25.5 

3  26.3 

+11  44  3 

-08379 

0.5095 

+0.1969 

-  2 

-71 

23  Anetis 

75 

343 

20.4 

19  130 

3  57  9 

-II  45.1 

05039 

05099 

0.1962 

+17 

-62 

26  Anetis 

60 

340 

20.2 

19  23  9 

9  48.5 

-  6     5.0 

+04149 

0.5131 

a  1877 

+^ 

-13 

r  Anetis 

57 

341 

19. 1 

21  31.0 

13  538 

-  2     71 

-1.1730 

0.5157 

0.1817 

-28 

68 

fi  Arietis 

6.0 

338 

Z9.6 

19  34  4 

15  41.8 

-  0  22.4 

+1.3020 

0.5168 

0.1788 

+90 

+50 

B  AC. 920 

7.0 

+335 

+18.6 

+21  12.5 

23  49  2 

+  7  29.9 

+08935 

0.5220 

+0.1655 

+90 

+  16 

e  Anetis 

46 

335 

187 

20  55.8 

23  592 

+  7  39  5 

+1.2270 

0.5222 

0.1650 

+90,-^43 

64  Anetis 

5.7 

331 

16.5 

24  21.6 

20  II   592 

-  4  43  4 

-0.6961 

0.5302 

0.1433 

+  5 

-65 

7  Tauri 

6.0 

328 

16.2, 

24    7-2 

16  456 

-  0    6-3 

+0.2287 

0.5333 

01339 

+57 

-15 

II  Taun 

1 

6.7 

3-28       15.5 

24  59  9 

19  41.4 

+  2  43  6 

-0.3510 

05355 

0.1279 

+  6 

"45 

g-  Pleiadum 

— 

63 

+326     -H5.7, 

+23  58.0 

21   346 

+  4  33  I 

+1.0200 

0.5365 

+0.1240 

+90 

+30 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

r 

AUGUST. 

1 

Ths  Stak'8 

At  Conjunction  m  R.  A. 

Limiting 
Parallels. 

1 

1 

Red'ns  from 

1 

Name. 

|Mag. 

i896.a 

1    Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle 
// 

y 

x' 

y 

N. 

1 

S. 

Aa 

Ai 

• 

t 

H 

• 

d     h     m 

h 

m 

• 

17  Tauri 

43 

+3.26 

+  15.8 

+23  47.5 

as  21   36.7 

+ 

4 

352 

+1.2140 

0.5365 

+0.1240 

+90 

+47 

18  Tauri 

6.3 

3.26 

15-5 

24  31.1 

21  43.9 

+ 

4 

42.1 

+0.4328 

0.5367 

0.1236 

+72 

-13 

19  Tauri 

50 

325 

15.7 

24     8.7 

21   45.6 

+ 

4 

438 

+0.8474 

0.5367 

0.1236 

+90 

+19 1 

20  Tauri 

50 

325 

157 

24     2.8 

22      2.9 

+ 

5 

05 

+0.9879 

0.5370 

0.1231 

+90 

+28 

21  Tauri 

7.0 

325 

15.6 

24  M-x 

22      4.9 

+ 

5 

2.4 

+0.7870 

0.5370 

0.1231 

+90 

+X5 

22  Tauri 

1                 _                  —. 

7.0 

+325 

+15.6 

-¥24    12.5 

22      8.8 

+ 

5 

6.1 

+0.8231 

0.5370 

+0.1228 

+90 

+17 

1         B.  A.  C.  X171 

7.8 

324 

15-5 

24     1.8 

23    16.7 

+ 

6 

11.8 

+1x550 

0.5375 

0.1205 

+90 

+4X 

H.  A.  C.I  192 

60 

3.26 

15.0 

25  16.2 

80    0    5.2 

+ 

6 

58.6 

-0.1040 

0.5386 

0.1 188 

+38 

-31 

/  Tauri 

6.0 

3.20 

137 

26  Z2.8 

9  23  I 

— 

8 

2.4 

-0.1237 

0.5444 

0.0984 

+37 

-30 

^  Tauri 

5-3 

319 

12.9 

27  6.3 

13  37  3 

— 

3 

57.0 

-0.7004 

0.5470 

0.0884 

+  4 

-62 

X  Tauri 

57 

+315 

+13.3 

+25  23.2 

14  38.6 

— 

2 

57.8 

+1.2590 

0.5476 

+0.0860 

+90 

+57 

W.  iv.  14 2 z 

6to 

3.04 

97 

27  54,2 

81  zi     4.0 

— 

7 

159 

-0.2281 

0.5589 

0.0348 

+32 

-34 

.  22  Aurigae 

70 ;    3.01 

8.6 

28  50.7 

16  50.7 

— . 

I 

41.8 

-1.0830 

0.5613 

0.0197 

25 

-61 

li  Tauri 

1.8 

+2.99 

.8.4 

+28  31.3 

18    4.7 

— 

0 

30.5 

-0.7120 

0.5618 

+0.0161 

+  2 

-60 

SEPTEMBER. 

136  Tauri 

5-3 

+2.86 

+7.2 

+27  35  3 

1    5  25.6 

+  10 

25.1  •  +0.2941    0.5661 

-0.0151 

+62 

0 

49  Aurigae 

57 

2.72 

47 

28    63 

22  44.6 

+ 

3 

5.0    -0.9319   0.5696 

0.0637 

-12 

-62 

37  Gemiuorum 

6.3 

257 

39 

25  304 

a  7    51 

+11 

6.8  '  + 1. 1730   0.5698 

0.0867 

♦90 

+47! 

39  Geminorum 

6.3 

+2.57 

+3  5 

+26  13.1 

8  30.6 

— 

II 

310 

+0.2987 

0.5698 

-0.0907 

+62 

1 

-  7 

40  Gt^minorum 

6.3 

257 

35 

26     34 

8  471 

— 

[I 

15.1 

+0.4437 

0.5698 

0.0915 

+73 

0 

W.  vi,  1656 

8.2 

257 

29 

26  39  4 

10  33  6 

- 

9 

32.7 

-0.6997 

0.5699 

0.0965 

+  4 

-62 

47  Geminorum 

6.0 

2.54 

24 

27     1.6 

13  409 

— 

6 

32.4    -1.0500 

0.5697 

0.  X050 

-2X 

-63 

49  Geminorum 

7.2 

2.52 

2.6 

25  55  3 

14  17.7 

— 

5 

57.0 

+0.0400 

0.5694 

0.Z067 

+46 

-22 

B.  A.  C.  2363 

73 

+2.49 

+2.8 

+24  53  4 

M  59  0 

— 

5 

17.2 

+1.0420 

0.5694 

-0.X085 

+90 

+34 

52  Geminorum 

63 

2.49 

2.8 

25     39 

15     50 

— 

5 

1 1.4    +0.8472 

0.5694 

0.1087 

+90 

+21 

A  Geminorum 

5.7 

2.46 

2.1 

25  150 

18  42  8 

- 

I 

41.8  1  +0.2412 

0.5692 

0.X185 

+58 

-X3 

K  Geminorum 

3.7 

2.36 

I.I 

24  38.8 

3     3  25  I 

+ 

6 

40.8*  -0.2658 

0.5680 

0.1414 

+29 

-41 

82  Geminorum 

6.3 

233 

I.I 

23  23.9 

5    90 

+ 

8 

20.8 

+0.7789 

0.5674 

0.1457 

+^ 

+X3 

7  Cancri 

6.3 

+2.25 

+0.4 

+22  21.7 

"  33  I 

— 

9 

29.4    +0.8578 

0.5658 

-0.1618 

+90 

+x6 

^'  Cancri 

6.3 

2.25 

0.1 

22  55.9 

12  34  4 

8 

30  3  '  +0.1063 

0.5657 

0.1643 

+50 

-24 

B.  A.  C.  2703 

7.5 

2.24 

o.i 

22  45  4 

12  41.7 

8 

23.3    +0.2658 

0.5657 

0.1646 

+59 

-16 

/i^  Cancri 

57 

2.23 

+0.2 

21  53.0 

13  12. 1 

— 

7 

54.0    +1.0800 

0.5656 

0.1658 

+90 

+3X 

B.  A.  C.  2788 

6.0 

2.18 

-0.4 

21     4.5 

i8  30  3 

— 

2 

477 

+0.9922 

0.5643 

0.1783 

+90 

+23 

V  Cancri 

5.4    +2.12 

-I.I 

420  47.7 

23  44  7 

+ 

2 

15.2 

+0.3319 

0.5624 

-0x903 

+«4 

-X5 

35  Cancri 

6.3.     2.10 

I.O 

19  56  8 

4    0  520 

+ 

3 

20.1 

+0.9634 

0.5624 

0.1928 

+90 

+20 

B.  A.  C.  2907 

8.8       2.08 

1.2 

19  57  4 

2  298 

+ 

4 

54  3     +0.6339 

0.5616 

0.1963 

+68 

0 

38  Cancri 

7.0 

208 

13 

20    8.7 

2  43  8 

+ 

5 

7.8    +0.3957 

0.56x6 

0.1969 

468 

-X3 

B.  A.  C.  2914 

7.2 

2.07 

1.2 

29  54  4 

2  47  5 

+ 

5 

11.4 

+0.6269 

0.5616 

0.1969 

*«7 

-  I 

39  Cancri 

7.0 

+2.08 

-13 

+20  22.5 

2  53  8 

+ 

5 

17.5     +0.1 29 1    0.5616 

-0.1972 

+5X 

-06 

40  Cancri 

7.3 

2.08 

13 

20  20.3 

2  559 

+ 

5 

19.5     +0.1597   0.5616 

0.1972 

+53 

-«5 

B.  A.  C.  2919 

73 

2.07 

13 

20     2.2 

3     07 

+ 

5 

24.1     +0.4519 

0.56x6 

0.1974 

+72 

-10 

e  Cancri 

7-2 

2.07 

1.2 

19  54  7 

3     2.9 

+ 

5 

26. 2     +0  5709 

0.56x6 

0x975 

482 

-  4 

^  Cancri 

71 

2.07 

1.3 

20    5.3 

3     9.7 

+ 

5 

327     +0.3685   0.56x5 

0x977 

^65 

-'X4 

B.  A.  C.  2925 

77 

+2.07 

-13 

+  19  56.9 

3  15  4 

+ 

5 

382 

+0.4925 

0.5615 

-0.1980 

+75 

-8 

B  A.  C.  2931 

75 

2.07 

14 

20  14.7 

3  38.1 

+ 

6 

0.1     +0x154 

0.5614 

0.1988 

+50 

-27 

68  Cancri 

75 

1.97 

2.0 

17  29  3 

12  11.8 

~ 

9 

44  81  +1.1330 

0.5586 

0.2164 

+90 

+-29 

71  Cancri 

8.0 

195 

23 

17  483 

13  55  8 

— 

8 

45;  +04343   0.5581 

0.2x97 

+70 

-X3 

BAG.  3103 

7-5 

195 

2.3 

17  3X-9 

14     8.9 

— 

7 

51.9    +06645    0.5578 

a2202 

+90 

-  1 

'  78  Cancri 

7.8 

♦195 

-2.5 

+  17  53  4 

15  20.8 

— 

6 

42.5     +0.0354:0.5578 

-0.2224 

+46 

-33 

80  Cancri 

6.8 

195 

2.8 

18   28.2 

*i6  35.9 

- 

5 

302     -0.8305   0.5571 

0.2247 

-  2 

-72 

8j  Cancri 

5-7 

193 

32 

18     8.7 

19  39  5 

— 

2 

33  4  1  -1.1960 

0.5562 

a2302 

-28 

-72 

.     7  Leon  is 

6.1 

1.92 

3.4 

14  50  5 

5     3     45 

+ 

4 

360    +0.3785   0.5539 

0.2427 

+66 

-28 

XI   Leon  is 

6.8 

1.81 

3.6 

14  48.9 

4     II 

-f 

5 

306    +0.1724   0.5539 

0.2442 

+53 

-29 

V>  Leon  is 

60 

+1.80 

-3.8 

+  14  29.7 

6  3x4 

+ 

7 

55.6    -0.1220   05527 

-0.2480 

w 

♦37 

-45 
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ELEMENTS  FOR  ' 

THE  PREDICTION  OF  OCCULTATIONS. 

SEPTEMBER. 

• 

1 

Thb  Star's 

At  Conjunction  in  R  A. 

Limiting 
Parallels. 

Name. 

Mag. 

6.8 
6.5 

5.3 
47 

Red'n 

s  from 
16.0. 

AS 

Apparent 
Decli  nation. 

Washini^ton 
Mean  Time. 

Hour  Angle 
// 

y 

x' 

y 

N. 

S. 

436 

-38 
-76 

49 

422 

21  Leonis 

23  Leonis 

Jupiter 

V  Leonis 

A  Leonis 

8 

+  1.77 
1.77 

175 
1.70 

-  41 
41 

4-5 
4.7 

e         > 

-*-I2    19.6 

13    33.0 
13    45.0 
12    56.3 
10   30.3 

d     h      ra 
5     9  40.4 

9  45  2 
12    39.0 
12    56.6 
17    16.0 

h      m 
+10  58.0 
+  11       2.6 

-10    97 

-  9  52  7 

-  5  42.4 

+1.2620 
+0.0167 
-0.9217 
-0.1849 
+1.1190 

0.5521 
0.5518 
0.5429 

0.55" 
0.5499 

-0.2527 
0.2528 

0.2538 
0.2571 
0.2627 

• 

490 

+45 
-  6 

+34 
490 

a  Leonis 

1.3 

+I.7I 

-  4.9 

+12   28.4 

ATEfV 

17    27.9 

AfOON. 

-  5  30.8 

-0.8960 

0.5499 

-0.2628 

-  4 

-78 

X  Virginis 
28  Virginis 

52 
7.0 

1-55 
1.56 

12.2 
12.2 

-  7  25.6 
6  55  9 

8  13  16.9 
14  28.7 

fii  58.2 
-10  52.5 

-0.3578 
-I. 1800 

0.5508 
0.5509 

0.2788 
02777 

+24 

-24 

-641 
-90 

if  Virginis 

^  Virginis 

f  Virginis 

75  Virginis 

83  Virginis 

5.2 

5.9 

5.7 
6.0 

6.0 

+1.57 
1.61 
1.67 
1.69 

1-74 

-12.8 

13.3 
14.x 

147 
154 

-  8  58.7 
10  II. 3 

12    10.2 

14  49.9 

15  396 

19  55-7 
9    I  50.3 

9  58.2 
12  349 
17  314 

-  5  36  9 
+  0     5.2 
+  7  55  6 
+10  26.7 

-  8  47.6 

-0.6651 
-1.0700 
-1.2400 
+0.7268 
+0.3169 

0.5527 
0.5549 
0.5582 

0.5594 
0.5616 

-0.2730 
0.2667 
0.2563 
0.2524 
0.2449 

+  8 
-18 

-33 

+75 
+55 

-88 

-90 
-90 

5 

-»7; 

85  Virginis 
B.  A.  C.  4722 
B.  A,  C.  4923 

42  Librae 

B.  A.  C.5X97 

6.5 
58 

73 

57 
6.0 

+1.75 
1.90 

2.21 
2.47 
2.52 

-15.2 

159 
17.8 
16.6 
16.7 

-15    14.9 
17    432 
20    57.0 

23  29.1 

24  23.7 

17  59  5 

10  6  27.7 

23  32.4 

11  16  34.9 

18  44.6 

-  8  20.5 
+  3  40  0 

-  3  54  2 
-11  31.6 

-  9  27.0 

-0.2046 
-0.6613 
-0.9x62 
-1. 1420 
-0.5189 

0.5618 
0.5676 
0.5769 
0.5822 
0.5829 

-0.2441 
0.2216 
0.1840 
0.1396 

0.1337 

+27   -55 
+  I      90 
-18    -90 

-39    -90 

-1,-78 

d  Scorpii 

A*  Scorpii 
B.  A.  C.  5253 
B.  A.  C.  5255 

3  Scorpii 

5.3 
5-2 
5.8 
6.0 
6.7 

+2.56 
2.58 
2.57 
2.58 
2.58 

-16.9 
16.6 
16.4 
16.6 
16.6 

-25    26.4 

25     1-3 

24  137 

25  64 
24  56  4 

20  44.7 

21  47.0 

21  54-5 

22  0.9 

22  11.6 

-  7  31.7 

-  6  31.9 

-  6  24.7 

-  6  18.6 

-  6    8.3 

+0.2749  0.5834 
-0.2783  0.5837 
-1.0970  0.5839 
-0.22 II  0.5839 
-0.41171 0.5839 

-0.1280 
0.1250 
0.1247 
0.1244 
0.1239 

+40   -28 
+11 t -61 1 

-37   -90 
+14    -57 
+  4    -70 

4  Scorpii 

ir  Scorpii 
B.  A.  C.  5314 
B.  A.  C.  5347 

a  Scorpii 

6.3 

34 

57 
6.0 

34 

+2.60 
2.62 
2.65 
2.70 
2.79 

-16.9 
16.7 
16.4 
16.4 
15.6 

-25  57.9 
25  49  2 

25  '34  8 

26  3.1 

25  20.9 

22  30.5 

23  49  0 
1«     I   346 

3  25  4 
8  31. 1 

-  5  50  I 

-  4  34  8 

-  2  53-5 

-  I     7.0 

+  3  46.4 

+0.5875  0.5839 

+0.2804  ;  0.5842 
-0.1674,0.5851 
+0.1049     0.5851 
-1. 1270    0.5860 

-0.1229 
0.1 191 
0.1 142 
01086 
00937 

+58      II 

+39     28 

+15      54 
+29      38 , 

-42   -^ 

a  Scorpii 

r  Scorpii 
B.  A.  C.  5800 
38  Ophiucbi 
43  Ophiucbi 

1.2 
32 

7.5 
67 

5.8 

+2.87 

2.95 
324 
3.26 

333 

-155 

157 

13-4 
12.7 

13.0 

-26  12.4 
28     0.3 
26  51.8 
26  31. 1 

28     2.7 

II  41.5 

14  10.2 

13     5     4.0 

6  24.1 

8  356 

+  6  49.2 

+  9  "9 
-  0  30  3 

+  0  46.7 

+  2  52.9 

-05338     0.5862 
+ 1. 1020    0.5866 
-0.8720  ,  0.5856 
-1.2680    0.5853 
+0.2546  ,  0.5848 

-  0.0842 
0.0766 
0.0311 
0.0270 
-0.0203 

-6   -81 
+62    426 
-30     90 
-62     90 
+29    -  29 

3  Sagittarii 
B.  A.  C.6127 
B.  A.  C.  6194 

f  Sagittarii 
a  Sagittarii 

4-6 

51 
51 
37 
2.3 

+3.52 
3.68 

371 
390 
3.94 

-10.9 

94 

8.Z 

5-5 

4-4 

"27  47  7 
28  28.3 

27     4.« 
27     6.0 

26  25.6 

18    4.6 

14     2  XI.4 

6  12.3 

17  24.5 

21  23.5 

+XX  59  3 

-  4  130 

-  0  21.5 
+10  24.9 

-  9  45  X 

-0.0571     0.5821 
40.8145     0.5789 
-04803     0.5769 
40.2117     0.5705 
-0.1719    0.5679 

+0.0086 
0.0326 
0.0444 
0.0758 
0.0863 

+11    -47 
+62    4  4 
+  7     76 
+32      32 
+13    -54 

i*  Sagittarii 
X^  Sagittarii 
;^  Sagittarii 
;t^  Sagittarii 
^'  Sagittarii 

5-4 
5-4 
63 
56 
5-7 

-1^4.02 
4.05 
405 

403 
4.12 

-  2.1 

0.9 
0.8 

-  0.6 
+  0.2 

-25  26.2 
24  42.6 

24  37  0 
24  10.0 

24  56.8 

JS    5  54  7 

10    4.7 

10    7.7 
10  II. 2 
14  43.1 

-  I  32.9 

+  2  28.1 

+  a  30  9 
+  2  34.3 
+  6  56.4 

-0.3893     0.5619 
-0.6884     0.5589 
-0.7802     0.5586 
-1.2490  ,0.5586 

40.1362     0.5551 

1 

40.1081 
0.1 182 
0.1 182 
0.1184 
0.1290 

+  4     68 
-10    -90 
-16;    90 
-52     90 
+33 ,    36 

A^  Sagittarii 
53  Sagittarii 
B.  A.  C.  6727 
j    4  Capricorni 
19  Capricorni 

47 
6.7 
6.2 
6.1 
6.1 

+4.12 
4.09 
4.09 
4.22 

424 

+  0.3 

I.O 
X.I 

5-5 
10.3 

-25     6.8 

23  39  9 
23  40.0 

22     7.8 

18  18.8 

15  04 

16  23  8 

16  31  5 
16    9  32.0 
IT    2  57.1 

+  7  13.1 

^  8  33.5 
+  8  40.9 
+  I     6.3 
-  6    28 

+03503     0.5551 
-1.0030    0.5539 
-09842     0.5537 
-0.0553     0.5412 
-0.9632     0.5269 

40.1297 
0.1327 

01331 
0.1683 

0.1976 

M5    -24 
-28     90 

-27     90 

+28   -47 

-17,-90 

20  Capricorni 
:  21  Capricorni 

W  Capricorni 
31  Capricorni 

t  Capricorni 

63 
6.4 

41 
6.7 

4.4 

+4.26 

423 

424 
4.28 

4.28 

+10.6 
103 
1 1.6 
12.7 
13.2 

-19  26.1 
17  560 
17  386 

17  53  7 
17  »6.4 

•    5  15  8 

5  54  4 

8  23  8 

14  30  3 
16  30.8 

-  3  48  5 

-  3  II. I 

~  0  46.4 
+  5     8.8 

+  7    5.5 

+07086 
-0.7754 
-O.58S8 
409654 
+0.7224 

0.5252 

0.5247 
0.5229 

0.5184 

0.5171 

+0.20  II 
0.2022 
0.2056 
02136 
0.2162 

+71 1  -  5 
-5-90 
+  5    -83 

472     4IO 

+72)     5 

42  Capricorni 

56 

+423 

+15.6 

-14  304 

18    2  23.8 

-  7  19  2 

0.0870 

0.5107 

40.2272 

+34     48 

1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

1 

SEPTEMBER. 

Thb  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Red'ns  from 

Nama 

Mag. 

i896.a 

Apparent 
DeclinatioD. 

Waahincton 
Mean  Ttroe. 

Hour  Angle 
// 

y 

X* 

y 

N. 

S. 

A« 

AB 

• 

1 

s 

M 

• 

d     h     m 

h      m 

• 

44  Caprtcomi 

6.1 

+4.25 

+  15.8 

-14  52.2 

18     3  10.4 

-  6  34  0 

+0.4859 

0.5104 

+0.2280 

+66 

-18 

45  Capricorni 

6.3 

4.26 

158 

15  13  3 

3  39  5 

-  6     5  7 

+09788 

0.5100 

0.2287 

+75 

+10 

/i  Capricorni 

52 

4.26 

16.9 

14     2.2 

8  29  I 

-  I  24.6 

40.8044 

0.5076 

02333 

+76 

-  I 

<*>  Aquarii 

6.8 

4.21 

18.8 

II   19.6 

17  38  8 

+  7  29.2 

40.0218 

0.5024 

02408 

+41 

-42 

1     ^  Aquarii 

1 

5.6 

423 

X8.7 

12     4.3 

17  41  5 

+  7  31  8 

+0.8467 

0.5021 

0.2408 

+78 

+>  I 

B.  A.  C.  7740 

7.0 

+4.23 

+  18.9 

-"  34  4 

18  35  2 

-*■  8  24.1 

+0.5190 

0.5018 

+0.2415 

+70 

-17 

B.  A.  C.  7774 

6.7 

419 

195 

9  33  2 

21     43 

-i-io  48  9 

-1.0860 

0.5007 

0.2433 

-19 

-90 

67  Aquarii 

6.4 

4.17 

22.0 

7  30  0 

19  II  26.3 

"t-  0  46.9 

+0.2196 

0.4950 

0.2514 

+54 

-32 

B.  A.  C.  7986 

59 

415 

23.0 

5  32.1 

18     37 

+  7  13  3 

-0.2656 

0.4626 

0.2540 

+29 

-58 

B.  A.  C.  7993 

6.6 

4M 

23.2 

5  21.6 

19  14.2 

+  8  21.9 

-0.1595 

0.4925 

0.2545 

+35 

-52 

B.  A.  C.  8017 

6.1 

+4.14 

+234 

-  5  15  9 

21  358 

+10  39.6 

+03375 

0.4917 

+0.2552 

+62 

-26 

j        B.  A.  C.  8094 

54 

4.14 

243 

4     33 

30    5  28.4 

-  5  40  6 

4-1. 0220 

04900 

02569 

+86 

+11 

II  Piscium 

6.4 

4.12 

25.1 

2  21.4 

13  18.1 

+  I  56.5 

+  I.I63O 

0.4887 

0.2576 

+88 

+21 ' 

12  Piscium 

6.8 

4.12 

25.2 

I  36.1 

13    20.2 

+  I  58.5 

+0.3386 

0.4885 

0.2576 

+63 

-26 

13  Piscium 

6.4 

4.12 

25.3 

I  39.2 

M  43  2 

+  3  19  3 

+07530 

0.4884 

0.2576 

+82 

-  5 

14  Piscium 

59 

+4.13 

+  25.4 

-  I  48.9 

15  57.2 

+  4  31  3 

+  1.2490 

0.4883 

+0.2576 

+88 

«8' 

15  Piscium 

66 

4.09 

25.6 

+  0  44.7 

16  43.1 

+  5  15  9 

-1. 3810 

04883 

0.2576 

-44 

-89 

A  Piscium 

45 

4.08 

25.8 

I  12.9 

20  26.7 

+  8  53.7 

-0.9417 

0.4878 

0.2574 

-  6,    89 

21  Piscium 

58 

4.09 

26.1 

0  30  3 

21     0  38.0 

-II     1.7 

+0.9219 

0.4877 

0.2570 

+90+5 

22  Piscium 

5.0 

4.08 

26.3 

2  21.5 

2     3-3 

-  9  38.7 

-0.7654 

0.4877 

a2567 

+  4   -80 

25  Piscium 

6.4 

+4.08 

+  26.3 

+  I  31  7 

2  41  3 

-  9     1.8 

+0.3283 

0.4877 

+0.2567 

+62   -26 

1 

45  Piscium 

6.9 

4.06 

27.1 

7    74 

21     8.0 

+  8  55-5 

-I.I9IO 

0.4890 

02513 

-24 

-83' 

51  Piscium 

5.8 

4.06 

273 

6  23.3 

M    0  54.3 

-If  24.4 

+0.5679 

04895 

0.2494 

+79 

-m! 

//  Piscium 

37 

4.06 

266 

14  49.0 

23    9  27.8 

-  3  44  3 

-1.0230 

04991 

0.2255 

-13 

-75, 

loi  Piscium 

6.3 

4.06 

26.4 

14    8.2 

II  46.9 

-  I  29.2 

+0.2539 

0.5000 

0.2231 

+58 

-'51 

104  Piscium 

7.5 

+4.07 

•1-26.4 

+13  45.9 

X3  38.9 

+  0  19.6 

+  1.0780 

0.5007 

+0.2213 

+90 

+21 

105  Piscium 

6.3 

407 

26.1 

15  53  I 

13  51  3 

+  0  31.7 

-1.2300 

0.5009 

0.2211 

-30 

-74 

4  Arietis 

5-7 

407 

25.8 

16  26.7 

18  22.8 

+  4  55  5 

-0.8634 

0.5029 

0.2160 

-  3 

-74 

B.  A.  C.  549 

8.2 

4.07 

25.8 

16  30.5 

18  28.3 

+  5     08 

-09154 

0.5030 

0.2159 

-  6 

-73 

t  Arietis 

5-7 

4.08 

254 

17  19.0 

23  12.8 

+  9  37  I 

-08002 

0.5052 

0.2104 

0 

-73 

15  Arietis 

57 

+409 

+24.8 

+19     I.O 

24    6     7.1 

-  7  407 

-1.2670 

0.5087 

+0.2017 

-36 

-71 

B.  A.  C.  686 

72 

4.09 

24.6 

19    8.0 

7  47  7 

-  6     3.0 

-1.0590 

0.5095 

01995 

-17 

-71 

0  Arietis 

57 

4.09 

244 

19  25.6 

9  59-3 

-  3  55  3 

-0.9515 

0.5106 

0.1964 

-10 

-7« 

23  Arietis 

7.5 

408 

24.4 

19  131 

10  30.9 

-  3  24.7 

-0.6165 

O.5III 

0.1956 

+11 

-68 

26  Arietis 

6.0 

4.08 

239 

19  240 

16   22.1 

+  2  16.1 

+03035 

0.5144 

0.1875 

+61 

-18, 

V  Arietis 

57 

+4.  II 

•♦■23.1 

+21  31. 1 

20   28  0 

«rl>  6    14.6 

-1.2920 

0.5164 

+0.1 8 10 

-42 

-68 

ft  Arietis 

6.0 

4.08 

233 

>9  34  5 

22    16.3 

+  7  59  6 

+  I.I87O 

0.5176 

0.1782 

+90 

+  37 

B.  AC.  920 

7.0 

4.08 

22.2 

21   12.6 

86    6  25.6 

-  8    6.3 

+0.7738 

0.5225 

0.1647 

+90 

410 

e  Arietis 

4.6 

408 

22.2 

20  55.9 

6  35  7 

-  7  56.4 

4I.IIOO 

0.5225 

0.1645 

490 

432 

64  Arietis 

57 

4.11 

19.9 

24  21.6 

18  40.2 

+  3  45  2 

-0.8290 

0.5295 

0.1424 

-  4 

-66 

7  Tauri 

60 

+409 

+  19.4 

424     7.2 

23  28  9 

-h  8  24.6 

400994 

0.5326 

+0.1330 

+49 

-22 

II  Tauri 

67 

4.10 

18.6 

24  59  9 

26    2  26  3 

+  11   16. 1 

-04837 

0.5339 

0.1271 

417 

-53 

^  Pleiadura 

63 

407 

18.7 

23  580 

4  20  5 

-10  53.4 

408913 

0.5351 

0.1231 

490; -22  1 

17  Tauri 

43 

4.07 

18.7 

23  47  5 

4  22.7 

-10  51  3 

+  1.0900 

0.535  X 

0.1231 

490 

+35 

19  Tauri 

50 

4.07 

18.6 

24     8.7 

4  31  7 

-10  42.6 

40.7185 

0.5353 

0.1227 

+90 

411 

20  Tauri 

50 

+407 

•H8.6 

424     2.8 

4  490 

-10  25.8 

40.8618 

0.5355 

+0.1222 

+90 

4  20 

21  Tauri 

7.0 

408 

18.5 

24  14  I 

4  51  I 

-10  23.8 

40.6577 

05357 

0.1222 

+90 

+  8 

22  Tauri 

70 

408 

185 

24  «5  5 

4  55  I 

-10  200 

40.6965 

0.5357 

0.1220 

490 

412 

24  Tauri 

80 

407 

18.6 

23  47  9 

5  319 

-  9  44  4 

41. 2220 

05359 

0.1207 

490 

448 

f/  Tauri 

3.1 

4.07 

18.6 

23  47  3 

5  35  6 

-  9  408 

41.2400 

05359 

0.1205 

490 

450 

B.  A.  C.I  171 

78 

+4.07 

418.4 

424     1.8 

6     3.7 

-  9  13  6 

41.0350 

0.5362 

+0. 1 196 

+90 

+31 

28  Tauri 

62 

4  06 

184 

23  49  4 

6  23  I 

-  8  549 

41.2950 

05365 

0.1 187 

+90 

+60 

HA.  C.I  192 

60 

409 

182 

25  16  2 

6  527 

-  8  26  3 

-0.2406 

05367 

0.1180 

+30 

-38 

/  Tauri 

60 

4.07 

162 

26  12.9 

16  17.2 

+  0  37.4 

-0.2674 

0.5418 

00972 

+28 

-37. 

^  Tauri 

53 

408 

15.2 

27     <>4 

20  34  9 

+  4  48.3 

-0.8468 

0.5442 

00876 

-  6 

-63 

X  Tauri 

57 

+403 

+  15.6 

+25  23.3 

21  37.0 

+  5  48  3 

+  I.I280 

05449 

+0.0850 

+90 

+43 
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ELEN 

lEN 

ITS  FOR  THE  PREDICTIO 

SEPTEMBER. 

IN 

OF  0 

CCULTATIC 

)NS. 

Ths  Star's 

At 

Conjunction  in  R  A. 

Limitinc  ' 
Parallels. , 

Red'ns  from 

1 

Nsme. 

Mag. 

t896.a 

Apparent 
Declination. 

Washinston 
Moan  Tune. 

Hour  Angle 
H 

Y 

x' 

y 

N. 

S. 

Afl 

AB 

8 

" 

• 

d     h     m 

h      m 

• 

• 

W.  iv,  1 42 1 

6.0 

■^396 

4I1.0 

+27  54-2 

27  18  23.7 

4 

I  51  6 

-0.3772 

0.5538 

+00343 

4-22 

-37  1 

22  Aarigae 

7.0 

395 

9.6 

28  50.7 

88     0  17.8 

4 

7  32.9 

-1.2390  0.5559 

0.0190 

-46 

-61 

P  Tauri 

1.8 

393 

9  3 

28  31-4 

I   33  5 

4 

8  46.0 

-0.8698 1 0.5563 

40.0157 

-  8 

-^i 

136  Tauri 

53 

380 

7.4 

27  35  4 

13  10.3 

_ 

4     2.4 

40.1492 

0.5590 

-0.0149 

+53 

-  81 

49  Auriga 

57 

364 

3-5 

28     6.3 

29    6  57.1 

— 

10  54.6 

-1.0900 

0.5614 

0.0627 

-25 

-621 

37  Geminorum 

6.3 

+346 

4  1.5 

+25  30  3 

15  32.1 

- 

2  38.4 

41.0450 

0.5613 

-0.0854 

490 

+36" 

39  Geminorum 

6.3 

345 

2.2 

26  13.0 

17     0.0 

— 

I   13.8 

40.1611 

0.5613 

0.0892 

+53 

-14 

40  Geminorum 

63 

345 

2.1 

26     33 

17  17.0 

— 

0  57  4 

40.3079 

0.5613 

0.0899 

463 

-  7 

W.  vi.  1656 

8.2 

346 

1.5 

26  59.4 

19     6.7 

4 

0  48.2 

-0.8537 

0.5613 

00947 

-  6 

-63 

47  Geminorum 

6.0 

342 

0.8 

27     1.6 

22  19.6 

4 

3  54  2 

-1.2080 

0.5607 

0.1030 

-38 

-63' 

49  Geminorum 

7.2 

+3  39 

4    1.0 

+25  55  3 

22  57.5 

4 

4  30.7 

-0.1040 '0.5607 

-0. 1047 

+38 

-29  i 

B.  AC  2363 

73 

335 

1.2 

24  53  4 

23  40.0 

4 

5  11.6 

40.9128 

0.5607 

0.X064 

+90 

+25 

52  Geminorum 

6.3 

335 

1.2 

25     39 

23  46.3 

4 

5  17  7 

40.7171 

0.5607 

0.1068 

490 

413 

A  Geminorum 

5-7 

331 

+   0.3 

25  150 

30    3  30.6 

4 

8  539 

40.  X020 

0.5603 

0.1163 

450 

-19 

K  Geminorum 

37 

318 

-    1.2 

24  38.8 

12  28.7 

— 

6  27.6 

-0.4054 

0.5589 

0.1386 

4-21 

-48, 

82  Geminorum 

63 

43.13 

-    I.I 

423  23.9 

14   15.8 

— 

4  44-4 

40.6494 

0.5585 

-0.1430 

490 

+  6| 

84  Geminorum 

6.8 

308 

1.2 

22  36.1 

16  11.5 

— 

2  52.8 

41.2040 

0.5580 

0.1477 

490 

+44 

7  Cancri 

63 

302 

2.0 

22  21.7 

20  51.5 

4- 

I  37  0 

40.7350  0.5571 

0.1586 

490 

+  9 

fi^  Cancri 

6.3 

302 

2.3 

22  55  9 

21  54.6 

4- 

2  37  9 

-0.0260  0.5569 

0.1612 

+42 

-31 ' 

B.  A.  C.  2703 

7.5 

301 

23 

22  45  4 

22      2.1 

4 

2  45.1 

+01355 

0.5567 

0.1614 

+51 

-22' 

/i«  Cancri 

5.7 

+3.00 

-   2.2 

+21  53.0 

22  33  5 

4- 

3  15.4 

40.9598 

0.5564 

-0.1627 

+90 

422 

OCTOBER. 

H.  A.  C.  2788 

6.0 

42.92 

-2.7 

421      4.5 

1      4       1.2 

4 

8  31  3 

40.8774  0.5560 

-0.1753 

490 

+16 

1     n  Cancri 

54 

284 

38 

20  47  6 

9  24.8 

— 

10  16.7 

40.1894  0.5540 

0.1866 

+54 

-22 

'  35  Cancri 

f>3 

28X 

36 

19  56.7 

10  34.0 

— 

9    99 

40.8506 . 0.5537 

0.1891 

490 

412 

B.  A.  C  2899 

72 

2.78 

37 

19  37  7 

II  38.6 

— 

8    7.6 

40.9701 1 0.5535 

0.1913 

490 

419 

B  A  C.  2907 

8.8 

2.78 

39 

19  57-3 

12    14.5 

— 

7  33  0 

+05193 

0.5534 

0.1926 

+77 

-   6 

38  Cancri 

7.0 

+2.78 

-4,0 

420     8.6 

X2   28.9 

— 

7  190 

40.2786  0.5534 

-0.1931 

460 

-18 

B  A  C.  2914 

7.2 

2.78 

4.0 

19  54.3 

12    32.7 

— 

7  154 

40.5124  j  0.5534 

0. 1932 

4-76 

-  7 

39  (^ancri 

7.0 

278 

41 

ao  22.4 

12    39.1 

— 

7    92 

40.0086 1 0.5534 

0.1934 

+44 

-32 

40  Cancri 

73 

2.78 

41 

20  20.2 

12   41.4 

— 

7    70 

40.0378 

0.5534 

0.1936 

+46 

-31 

B  A  C.  2919 

73 

277 

4.1 

20      2.1 

12   46.3 

— 

7    2.3 

+03335 

05533 

0.1937 

+^3 

-16 

r  Cancri 

7.2 

42.77 

-40 

+19  54  6 

12   48.5 

- 

7    0.2 

+04555  0.5533 

-0.1937 

472 

-10 

4-  Cancri 

71 

2.78 

41 

20    5.2 

X2   55.6 

— 

6  53  4 

40.2509  0.5531 

0.1939 

458 

-20 

B  A  C  2925 

77 

2.77 

41 

19  56.8 

X3    13 

— 

6  47.9 

40.3763  0.5531 

0.1942 

466 

-14 

B  A.  C  2931 

75 

2.77 

4.2 

20    X4.6 

X3  24.7 

— 

6  25.3 

-0.0069  0.5529 

0.1949 

+43 

-33 

f>8  Cancri 

1 

75 

2.60 

48 

17  29.2 

22   12.4 

♦ 

2     38 

41.0310  \  0.5507 

0.2122 

490 

422 

71  Cancri 

8.0 

42.60 

-52 

+17  48.2 

23   59.1 

+ 

3  468 

+0.3275 '  0.5502 

-02156 

463 

-19 

B  A  C  3103 

75 

259 

SI 

17  31  8 

S    0  X2.6 

4 

3  59  8 

40.5576  0.5501 

0.2160 

480 

-  6 

78  Cancri 

78 

2.58 

5  5 

»7  53  3 

I   26.3 

4- 

5  109 

-  0.0767  0.5499 

02x82 

+39     39 

So  Cmcri 

68 

258 

58 

18  28.1 

2  43  3 

4 

6  25.2 

-0  9499 , 0.5498 

0.2207 

-  9     72 

S3  Cancri 

57 

253 

6.2 

18    8.7 

5  51  4 

4 

9  268 

-1.3180  0.5491 

0.2261 

-43     72 

7  l.tH^nis 

6.1 

42  39 

-^3 

+14  505 

X3  26.6 

— 

7  138 

402787  0.5470 

-0  2385 

1 
460   -24 

1 1   l.«H»nis 

68  j     237 

6.6 

X4  48.9 

M  24  5 

- 

6  179 

1  400743  0.5468 

0.240X 

448   -15 

i-  LfN'nis 

60 

235 

6.8 

M  29  7 

16  58  0 

— 

3  49  7 

,  -0  22oq    0.5466 

02440 

432    -50 

.•!    Let»n»s 

68 

230 

1      ^'^ 

12  196 

20  10.8 

— 

0  43  5 

41.17S0    0.5462 

02488 

-KJO'  ^28 

.♦i  I -epulis 

6.3 

2.30 

'      70 

13  33  0 

20  15.7 

— 

0  388 

!  -0.0774    0.5462 

0.2488 

+39i-43 

r  Ltxmis 

5  3  I  +2  26 

-7  3 

4-12   56.3 

23  30.6 

4- 

2  29.5 

1  -02754    0.5455 

-0.2532 

+29 1 -54 

1 

A   l.ronis 

47'     2x7 

'      73 

10   30.3 

»    3  546 

4- 

6  44  4 

1    41  04  SO     0.5448 

0.2589 

♦90 '♦17 

»t   l-ei»nis 

13,     220 

78 

12   28.4 

4    68 

4 

6  563 

-  0  c>^<>o    0  5448 

02591 

-10   -78 

44   Ltx^nis 

60        2  to 

1      8.1 

1      A 

9  18  7 

XI  46.6 

— 

9  39  7 

1    40  1650     0.5442 

02676 

+53   -33 

45  LtHinis 

60'      2  IX 

84 

xo  17.4 

X2   51.4 

— 

8  371 

!  -1. 1040  0.5441 

0.2688 

-x8     80 

t*  Leonis 

40 

42.08 

-86 

1    +  9  50.4 

X5  12.3 

■^ 

6  20.9 

1    -1  2850     0.5441 

1 

-0.2711 

-33.   80 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

OCTOBER. 

Tnb  Star's 

At  Conjunction  in  It  A. 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mag. 

i896.a 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle 
// 

y 

x' 

y 

N. 

S. 

s 

Lh 

m 

• 

d    h     m 

h     m 

• 

• 

48  Leonis 

55 

+2.04 

-  8.2 

+  7  29.2 

8  X6     7.8 

-  5  27.4 

40.8114 

0-5439 

-0.2719 

+90 

0 

49  Leonis 

6.0 

2.06 

8.6 

9  11.2 

16  134 

-  5  21.9 

-0.9093 

05439 

0.2721 

-  4 

-81 

37  Sextant  is 

6.3 

2.00 

8.7 

6  55  2 

21  15.7 

-  0  29.9 

-0.0315 

0.5439 

0.2764 

+42 

-44 

j    38  Sextantis 

7.8 

2.00 

8.8 

653.6 

21  49.x 

-¥  0      2.4 

-0.1592 

0.5439 

0.2770 

+35 

-51 

56  Leonis 

6.6 

1-97 

92 

6  44-2 

4     I  46.5 

+  3  517 

-1.1050 

0.5439 

0.2797 

-17 

-83 

d  Leonis 

53 

+X93 

-9.0 

+  4  10  3 

3  50.7 

+  5  516 

+0.8594 

0.5443 

-0.2809 

+90 

+  2 

75  Leonis 

57 

1.87 

97 

2  34  7 

II  26.3 

-10  48.2 

+0.2848 

0.5448 

0.2848 

+59 

-29 

76  Leonis 

6.3 

1.86 

97 

2  13.0 

12   10.8 

-10    5.3 

+0.4296 

0.5449 

0.2851 

+69 

-21 

79  Leonis 

6.0 

X.84 

99 

+  I  58.5 

14  29.9 

-  7  50  9 

+0.0066 

0.5451 

0.2859 

+44 

-43 

V  Leonis 

4-4 

X.79 

10. 1 

-  0  15.2 
NEW 

20  19.8 
AfOON. 

-  2  13.0 

+0.5301 

0.5464 

0.2873 

+76 

-16 

B.  A,  C.  4722 

5.8 

+1.75 

-M-5 

-17  43  » 

7  16  10.9 

-  8  48.7 

-0.5542 

0.5776 

-0.2238 

+  7 

-80 

B.  A.  C.  4923 

73 

195 

Z6.2 

20  56.9 

8    8  43.2 

+  7    4.5 

-0.7823 

0.5866 

0.1 861 

-xo 

-90 

42  Librae 

57 

2.15 

14.9 

23  29.0 

9      I    XI.2 

-  I     7  5 

-09835 

0.5936 

0.1413 

-27 

-90 

B.  A.  C.  5x97 

6.0 

+2.18 

-15.0 

-24  23.6 

3  16.7 

+  0  52.8 

-0.3680 

0.5943 

-0.1 351 

+  7 

-67 

b  Scorpii 

5  3 

2.22 

I5.I 

25  26.3 

5  12.7 

+  2  44.1 

+0.4165 

0.5950 

0.1294 

+48 

-20 

A«  Scorpii 

52 

2.23 

M9 

25     1.2 

6  12.8 

+  3  41  6 

-0.1278 

0.5951 

0.1263 

+19 

-51 

B.  A.  C.  5253 

58 

2.22 

'4-7 

24  136 

6  20.0 

+  3  48.5 

-0.9330 

0.5953 

0.1260 

-25 

-90 

B.  A.  C.  5255 

6.0 

2.24 

14.9 

25    6.3 

6  26.2 

+  3  54.5 

-0.0714 

0.5953 

0.1257 

+2X 

-48 

3  Scorpii 

6.7 

+2.23 

-14.9 

-24  56.3 

6  36.6 

+  4    4  5 

-0.2590 

05953 

-0.1252 

+14 

-59 

4  Scorpii 

6.3 

2.25 

X5.1 

25  57  8 

6  54  8 

+  4  21  9 

+0.7240 

05953 

0.1243 

+64 

-  3 

IT  Scorpii 

34 

2.27 

M9 

25  49  0 

8  10.7 

+  5  34  6 

+0.4238 

0.5957 

0.1205 

+48 

-20 

B.  A.  C.  5314 

57 

2.29 

14.8 

25  347 

9  52.7 

+  7  12.4 

-0.0150 

0.5961 

01153 

+23 

-44 

B.  A.  C.  5347 

6.0 

2.33 

14.6 

26    3.0 

II  39.8 

+  8  55.1 

+0.2548 

0.5964 

0.1097 

+37 

-29 

0  Scorpii 

3.4 

+2.40 

-14.1 

-25  20.8 

16  35  3 

-10  21.7 

-0.9521 

0.5971 

-00945 

-29 

-90 

a  Scorpii 

1.2 

2.47 

14.X 

26  X2.3 

19  39  5 

-  7  25  0 

-0.368X 

0.5971 

0.0848 

+  2 

-67 

B.  A.  C.  5800 

7  5 

2.78 

12.2 

26  51.8 

10  12    29.0 

+  8  42  5 

-0.6845 

0.5954 

0.0309 

-19 

-90 

A  Ophiuchi 

49 

2.77 

12.8 

26  27.2 

12    56.0 

+  9    8.3 

-1.1140 

0.5954 

0.0296 

-47 

-90 

B.  A.  C.  5813 

6.8 

2.77 

12.7 

26  24.0 

13  15-9 

+  9  27.5 

-1.1790 

0.5953 

0.0284 

-52 

-90 

38  Ophiuchi 

6.7 

•^2.80 

-XI.9 

-26  31. 1 

13  46.7 

♦  9  57  0 

-1.0740 

05953 

-0.0267 

-44 

-90 

43  Ophiuchi 

58 

2.87 

12.0 

28     2.7 

15  54  4 

+11  59.4 

+0.4270 

0.5946 

-0.0200 

+40 

-19 

3  Sagittarii 

4-6 

3.03 

X0.3 

27  47.7 

11     1     73 

-  3  10.4 

+0.1227 

0.5907 

+0.0090 

+21 

-36 

B.  A.  C.  6127 

5  1 

319 

91 

28  28.3 

9     14 

+  4  24.5 

+0.9870 

0.5868 

0.0334 

+62 

+17 

B.  A.  C.  6194 

5.1 

321 

7-9 

27    4.7 

12  56.5 

■*■  8  X0.2 

-0.2889 

0.5816 

0.0450 

+  3 

-61 

^  Sagittarii 

3.7 

+341 

-  5.7 

-27     6.0 

23  53  8 

-  5  18.4 

+03996 

0.5763 

+0.0765 

+43 

-21 

ff  Sagittarii 

23 

345 

4-7 

26  25.6 

la  3  48.1 

-  I  33  0 

+0.0205 

0.5736 

0.0871 

+23 

-42 

^  Sagittarii 

54 

3-55 

2.6 

25  26.2 

12    tO.2 

+  6  30.X 

-0.1936  0.5665 

0.1088 

+14 

-55 

X^  Sagittarii 

54 

3  59 

1.6 

24  42.6 

16    16.2 

+10  27.1 

-0.4868 '  0.5632 

0.1 190 

0 

-76 

;{*  Sagittarii 

6.3 

359 

1.5 

24  37  0 

16    19.0 

■fio  29.7 

-0.5806 

0.5630 

0.1 190 

-  5 

-84 

;r«  Sagittarii 

5-6 

+357 

-  13 

-24   lO.O 

16   22.6 

+10  33.2 

-1.0460 

0.5630 

40. 1 191 

-33 

-90 

h>  Sagittarii 

57 

365 

0.8 

24  56.8 

20   50.6 

-  9    8.6 

+0.3296  0.5588 

0.1296 

+44 

-25 

h^  Sagittarii 

47 

367 

-  05 

25     6.8 

21     77 

-  8  52.1 

+0.54x9 , 0.5585 

0.1303 

+56 

-13 

53  Sagittarii 

6.7 

3.64 

+  0.2 

23  399 

22   30.0 

-  7  32.8 

-0.8039  0.5575 

0.1335 

-16 

-90 

B.  A.C.6727 

6.2 

3.64 

0.3 

23  40.0 

22    37.6 

-  7  25.5 

-0.7847  0.5573 

1 

0.1336 

-X5 

-90 

4  Capricomi 

6.1 

+381 

+  4.3 

-22    7.8 

18  15  27.3 

•f  8  48.9 

+0.1348  0.5421 

+0.1683 

+37 

-36 

19  Capricomi 

6.x 

387 

9.0 

18  18.9 

14    8  46.7 

+  I  34  2 

-07731 

0.5271 

0.1968 

-  6 

-90 

20  Capricomi 

63 

390 

92 

19  26.1 

11   5.1 

+  3  48.2 

+0.8886 

0.5252 

0.2003 

+71 

+  6 

2Z  Capricomi 

6.4 

389 

99 

17  56.0 

"  434 

+  4  25  3 

0.5985 

0.5244 

0.2010 

+  4 

-84 

0  Capricomi 

41 

391 

10.4 

17  38.6 

14  12  4 

+  6  49.6 

-0.4072 

0.5226 

0.2046 

+M 

-68' 

31  Capricomi 

6.7 

+3  97 

+11.4 

-17  53  7 

20  18.5 

-IX   15.6 

+1.1400 

0.5 181 

+0.2123 

+72 

+23 

i  Capricomi 

44 

397 

X2.0 

17  X6.4 

22  19.0 

-  9  18.8 

+0.8952 

0.5159 

0.2149 

+73 

+  5 

42  Capricomi 

56 

396 

144 

14  30  5 

16    8  12.3 

+  0  16.6 

+0.0832    0.5095 

0.2256 

+42 

-39 

44  Capricomi 

61 

3  97 

14.6 

14  52.3 

8  58.9 

+  X     1.9 

+06533 

0.5090 

0.2263 

+75 

-  9i 

45  Capricomi 

6.3 

399 

14.5 

15  134 

9  28.0 

+  I  302 

+1.1444 

0.5089 

0.2268 

+75 

+22' 

1 

H  Capricomi 

5.2 

+4.01 

+  15.8 

-14    2.2 

14  x8.2 

-1-  6  XX.8 

+0.9654 

0.5059 

+0.2314 

+74    +9I 

'        1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

OCTOBER. 

Trs  Starts 

At  Conjunction  in  R.  A. 

1  Limituig 
Parallels. 

Red'ns  from 

1 

Name. 

MaR. 

i896.a 

Apparent 
Declination. 

Washini^ton 
Mean  Tune. 

Hoar  Angle 
H 

Y 

x' 

y 

N. 

S. 

Aa 

A< 

t 

It 

e         1 

d     h     m 

h      m 

0 

e 

€^  Aquarii 

6.8 

+4.00 

+  18.0 

-II    19.6 

15  23  29.5 

-  8  52.7 

+0.1729  0.5008 

+0.2386 

450 

-34 

^  Aquarii 

56 

4.02 

17.7 

12      4.3 

23  32.2 

-  8  501 

40.9972   0.5006 

0.2388 

478     4  11 

B.  A.  C.  7740 

7.0 

4.02 

18.0 

II    34.4 

16    0  26.1 

-  7  57-6 

40.6680  0.5001 

02394 

478  '  -  8 

B.  A.  C.  7774 

6.7 

399 

19.0 

9  33  2 

2  55  7 

-  5  32.3 

-09401   0.4989 

0.2411 

-  9 

90 

67  Aquarii 

6.4 

4.02 

21.5 

7  30.0 

17  21. 1 

+  8  29.1 

40.3442 : 0.4930 

0.2490 

461 

-26 

B.  A.  C.  7986 

5-9 

+4.04 

+22.7 

-  5  32.1 

17    0     0.4 

-  9     2.6 

-0.1486  0.4907 

+0.2514 

+35 

-52 

B.  A.  C.  7993 

6.6 

4.04 

22.8 

5  21.6 

I   II. I 

-  7  53  8 

-0.0458  0.4906 

0.2519 

440 

-46 

B.  A.  C.  8017 

6.1 

4.05 

23.1 

5  159 

3  33  4 

-  5  35  3 

+0.4478 '  0.4899 

0.2525 

+69 

-21 

B.  A.  C.  8094 

54 

4.08 

24.2 

4     33 

II  2&1I 

+  2     6.6 

+1.1200  0.4896 

0.2542 

+86 

+  18 

II  Piscium 

6.4 

4.10 

25.2 

2  21.4 

19  198, 

+  9  457 

+1.2490  0.4873 

0.2550 

+88 

+29 

12  Piscium 

6.8 

+4.09 

+25.3 

-  I  36.1 

19  21.8 

+  9  47.6 

+0.4237  0.4873 

40.2550 

+68 

-22. 

13  Piscium 

6.4 

4.10 

255 

I  39.2 

20  45.1 

+11     87 

+0.8347 

0.4873 

0.2551 

+88 

+  0 

14  Piscium 

59 

4.11 

255 

-  I  48.9 

21  59  3 

-II  39.1 

+1.3290 

0.4872 

0.2551 

+88 

+37 

15  Piscium 

6.6 

4.08 

255 

+  0  44  7 

22  45  4 

-10  54.3 

-1.3070 

0.4870 

0.2552 

-37 

89 

A  Piscium 

45 

4.08 

26.4 

I  12.9 

18    2  29.8 

-  7  15  8 

-0.8742 

0.4870 

0.2549 

-  3 

-89 

21  Piscium 

58 

•f4.11 

+26.7 

+  0  30.3 

6  41.9 

-  3  104 

40.9822 

0.4870-    +0.2546 

+90 

+  9 

22  Piscium 

50 

4.10 

27.1 

2  21.5 

8     7.4 

-  I  47  I 

-0.7071 

0.4870        0.2545 

+  71    87 

25  Piscium 

6.4 

4.11 

27.0 

I  31.1 

8  45  5 

+  I  10.2 

+0.3860  0.4871 

02543 

+66      24 

45  Piscium 

6.9 

417 

28.5 

7    75 

19    3  14.6 

-  7  10  5 

-1. 1750  0.4885 

0.2491 

-23      83 

51  Piscium 

5.8 

4.19 

28.6 

6  234 

7      I.O 

-  3  30.x 

+0.5777 

0.4897 

0.2474 

+80    -13 

f/  Piscium 

37 

+4  35 

+28.9 

fi4  49  I 

30  15  32.9 

•f  4    8.2 

-1.0760 

0.5006 

40.2242 

-17    -75 

loi  Piscium 

6.3 

437 

28.7 

M     8.3 

17  51.6 

-¥  6  22.9 

40.1946 1 0.5017 1    0.2219 

+55,    28 

104  Piscium 

7-5 

438 

28.6 

13  460 

19  43  3 

4-  8  11.4 

41  0140    0.5027         0.2199 

+90    415 

105  Piscium 

6.3 

4  39 

28.6 

15  53  2 

19  55  7 

+  8  23  5 

-1.2940  ■  0.5027         0  2198 

-38     74 

4  Arietis 

5.7 

4.41 

28.4 

16  268 

31    0  26.4 

-II   134 

-0.9361 

0.5047  1      0.2148 

-  8|    74 

B.  A.  C.  549 

8.2 

+4.41 

428.5 

•fi6  30.6 

0  31.9 

-II     8.1 

-0.9863    0.5052 

40.2147 

-XX '    73 

(  Arietis 

57 

444 

28.1 

17  19. 1 

5  15  5 

-  6  32.7 

-0.8816    0.5070 

0.2091 

-  5.    73 

15  Arietis 

5.7 

449 

27.6 

19     I.I 

12     84 

^  0    8.1 

-1. 3610    0.5109        0.2006 

-56.    71 

B.  A.  C.  686 

7.2 

450 

275 

19    8.1 

13  48  6 

+  I  45  3 

-1. 1 580    0.51 19  1      0.1984 

-25   -71 

6  Arietis 

5.7 

451 

273 

19  25  7 

15  598 

+  3  52.7 

-1.0540  ,  0.5130  j      0.1954 

-17 

71 

23  Arietis 

7-5 

+4.51 

+27.1 

+19  13.2 

16  31  3 

+  4  23.2 

-0.7204     0.5136  j    40.1946 

+  4 

71 

26  Arietis 

6.0 

4  54 

26.6 

19  24.0 

22  21.2 

+10     2.7 

40.1906    0.5166,      0.1862 

♦54 

24 

fi  Arietis 

6.0 

457 

25.9 

19  34  5 

33    4  14.2 

-  8  15.1 

+  1.0670 

0.5199 

0.1772 

+90 

+27 

B.  A.  C.  920 

7.0 

462 

24.8 

21   12.6 

12  21.8 

-  0  22.6 

+0.6375 

0.5248 

0.1637 

+90 

+  2 

t  Arietis 

4.6 

4.61 

24.8 

20  55  9 

12  32.0 

-  0  12.7 

+09757 

0.5250        0.16351 

+90 

422 

64  Arietis 

57 

M72 

<»-22.6 

+24  21.7 

33    0  34  5 

•fii  26.8 

-0.9868    0.5319      40.1415 

-X5 

66 

7  Tauri 

6.0 

472 

21.9 

24     73 

5  22.7 

-  7  54  3 

-0.0645  '  0.5346      O.I 3 19 

+40 

-30 

II  Tauri 

6.7 

4.75 

21.0 

25     0.0 

8  199 

-  5     29 

-0.6551  1  0.5371 

0.1262 

+  7 

-63 

^i,"  Pleiadura 

6.3 

4.72 

209 

23  28.0 

10  13.9 

-  3  12.6 

+0.7235    0.5373 

0.1221 

+90 

+  11 

17  Tauri 

4-3 

472 

20.9 

23  47  5 

10  16.1 

-  3  10.5 

+0.9223,0.5373        O.I  22 1 

490 

+24 

18  Tauri 

6.3 

+474 

420.8 

+24  31  I 

10  23.4 

-  3     3  5    +0 1344   05375    +0.1217 

+5X 

19 

19  Tauri 

50 

473 

20.9 

24    8.7 

10  25.0 

-  3     19    +0.5487   0.5375      0.1217 

+81 

+   2 

20  Tauri 

50 

473 

20.9 

24     28 

10  42.4 

,     -  2  45.0 

+0.6940    0.5376  ,      O.I2IO 

+90 

+  XO 

21  Tauri 

7.0 

473 

20.9 

24  14.1 

10  44.5 

-  2  43.0    +0.4897,0.5376      0.1210 

+76 

-  I 

22  Tauri 

7.0 

4  73 

20.9 

24  12.5 

10  485 

-  2  39.2    +0.5265   0.5378      0.1208 

+79 

4    I 

23  Tauri 

47 

+473 

+209 

+23  37  8 

10  56  8 

-  2  31.2    +1.1840;  0.53781  40.1206 

+90 

+44 

24  Tauri 

8.0 

4.72 

208 

23  47  9 

II  253 

-  2     361  41.0503 

0.5379 

0.1 196 

+90 

+33 

f/  Tauri 

31 

4.72 

208 

23  47  3 

II  29.0 

-  2     0.0  1  4x0710 

0.5381 

0x195 

+90 

+34 

H.  A  C.  1171 

78 

472 

20.8 

24     1.8 

11  57.1 

-  I  32.8  ,  40  86x4 

0.5384 

0.1x85 

+90 

+20 

27  Tauri 

4.0 

472 

20.7 

23  44  4 

12  15.8 

-  I   14.8 

41. 2180 

0.5384 

0.1x85 

+90 

+48 

28  Tauri 

62 

+472 

420.7 

"^23  49  4 

12    16.4 

-  X  14.2 

+  X.I27O 

0.5384 

40.1185 

+90 

+39 

H  A.  C.I  192 

6.0 

4  75 

20  3 

25   16.2 

12    46.0 

-  0  45  6 

-O.412X 

0.5386 

0.1166 

+20 

-48. 

/  Tauri 

6.0 

480 

18.4 

26  12.9 

22    10.7 

4  8  20.2 

-04536 

0.5436 

0.0961 

+18 

-48 

^  Tauri 

5-3 

482 

«73 

27     6.4 

34    2  28.8 

-II  304 

-1.0400 

0.5453 

0.0864 

-21 

-63 

• 

X  Tauri 

57 

477 

174 

25  23  3 

3  31.1 

-10  30.2 

+0,9391 

0.5459 

0.0840 

+90 

+29 

1 

W.  iv,  1421 

6.0 

44.81 

412.2 

1     +27  54  2 

1 

35     0  23.7 

4  9   38.9      -0.5926 

0.5539 

4ao33o 

+  9 

-52 

OCCULTATIONS,  IHUG. 
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ELEMENTS  FOR  THE  PR 

EDICTIC 
CTOBER. 

>N  OF  OCCULTATIONS. 

0( 

Thb  Stak*s 

At  Conjunction  in  R.  A. 

Limidni;  , 
Parallels.  | 

Red'nt  from 

1 

, 

Name. 

MSR. 

i896.a 

Apparent 
Declination. 

Washini^ton 
Mean  Time. 

Hour  Angle 
// 

Y 

x* 

y 

N. 

S. 

Am 

Ai 

e 

% 

m 

• 

d     h     m 

b      m 

• 

P  Tanri 

1.8 

44.80 

+IO.I 

428  31.4 

36     7  36.8 

-  7  23.3 

-1.0980  0.5552 

40.0145 

-27 

-62 

136  Tauri 

53 

4.70 

7.5 

27  35  3 

19  21.4 

4  3  56.1     -00833    0.5571 

0.0158 

+38 

-20 

,  37  Geminorum 

6.3 

438 

1.2 

25  30.3 

26  22   X0.3 

4  5  47.3     408037    05567 

0.0850 

490 

+  21, 

39  Geminorum 

6.3 

4.39 

0.7 

26  13.0 

23  40.2 

4  7  14.0       0.0894    05563 

0.0889 

438      27   1 

40  Geminorum 

6.3 

439 

4    0.6 

26     3.3 

23  57  6 

+  7  30.8    40.0572  1  0.5563  1 

0.0896 

+47 

-19 

W.  vi,  1656 

8.2 

+4.40 

-   0.2 

+26  59.3 

«7     I  49.7 

4  9  188    -I.I  140   0.5556 

-0.0936 

-27 

63 

49  Geminorum 

7.2 

432 

0.9 

25  55,2 

5  45  9 

-10  53.41  -0.3602,0.5552 

0.1040 

+23 

-43 

B.  A.  C.  2363 

73 

4.28 

07 

24  53  3 

6  29  4 

-10  11.4 

40.6668 

05550 

0.1057 

490 

ilO 

52  Geminorum 

6.3 

4.29 

0.8 

25     38 

6  35.8 

-10     5.2 

40.4688 

0.5549 

0.1060 

+75 

0 

A  Geminorum 

5-7 

4.22 

17 

25  M  9 

10  25.7 

-  6  23.5 

-0.1545   05540 

0.1153 

+35 

33 

k  Geminorum 

3.7 

•)-4.xo 

-    3.8 

+24  38.7 

19  38.2  1 

4  2  29.4 

-0.6710  0.5516 

01371 

4  6 

64I 

1  82  Geminorum 

6.3 

4.04 

37 

23  23  8 

21  28.3 

+  4  157 

+0397910.5512 

0.1411 

468    -  7  1 

'  84  Geminorum 

6.8 

399 

44 

22  36.0 

23  27.3' 

4-  6  10.6 

+0.9594  1 0.5507 

0.1457 

490 

+24 ' 

1    7  Cancri 

63 

3.92 

49 

22  21.6 

28    4  15.6 

4 10  48.8 

40.4846 

0.5494 

0.1563 

+75 

4 

1    /i'  Cancri 

6.3 

392 

53 

22  55.8 

5  20,6 

411    51.6 

-0.2888 

0.5489 

0.1587 

+27 

44 

B.  A.  C.  2703 

75 

+391 

-  5.3 

+22  45.3 

5  28.1 

411    58.8 

-0.1250 , 0,5487 

-0.1590 

426   -36 

H"^  Cancri 

57 

389 

52 

21  52.9 

6    0.6, 

-II    29.8 

40.7129  0.5486 

0.1602 

490  ■  +  8 

B.  A.  C.  2788 

6.0 

380 

6.x 

21     44 

II  38.6 

-  6     3.6 

40.6263  0.5469 ! 

0,1721 

488 

4    I  1 

17  Cancri 

54 

371 

72 

20  47.6 

17  12.5! 

-  0  41.2 

-0.0699  0.5455 

0.1832 

440 

36 

35  Cancri 

6.3 

367 

71 

19  56  7 

18  24.X  > 

4  0  28.0 

40.5992 

05450 

0.1858 

484 1  -  2  1 

'        B.  A.  C.  2899 

72 

^364 

-  7  3 

■H9  37  7 

19  30  9 

4    I    32.5 

40.7230  0.5445! 

-0.1879 

490    4  4 

B.  A.  C.  2907 

8.8 

3.64 

75 

19  57-3 

20     8.0 

4    2      8.3 

40.2654  0.54431 

0.1891 

+59 i-  9 

38  Cancri 

7.0 

364 

7.6 

20     8.6 

20  22.9 

4    2    22.7 

+0.0192  0.5443, 

0.1895 

+44      3^ 

B.  A.  C.  2914 

7.2 

364 

7.6 

19  54  3 

20  26.8 , 

4   2   26.5 

40.2530 

0.5443  , 

0.1897 

+59 

20 

39  Cancri 

7.0 

3.^ 

7.7 

20  22.4 

20  33  4 

4-   2    32.9 

-0.2548 

0.5442 ' 

1 

0.1899 

+30 

-46 

40  Cancri 

73 

+3.64 

-7.8 

420   20.2 

20  35  7 

+  2  35-1 

-0.2235 

0.5442 

-0.1899 

+31 '    44 

B.  A.  C.  2919 

7-3 

3.64 

7.6 

20      2.1 

20  40.8 

•^    2   40.0 

40.0768 . 0.5442  ■ 

0.1901 

+48      29 

e  Cancri 

72 

363 

7.6 

19  54  6 

20  43.1 

4    2    42.2 

40.2006 1 0.5442  ■ 

0.1902 

4551    22 

£  Cancri 

71 

3.64 

7.7 

20      5.2 

20  50  4 

-f    2    49.2 

-0.0087 

0.5442  1 

0.1904 

"^43'    33 

B.  A.  C.  2925 

7-7 

3.62 

77 

19    56.8 

20  56.3 

4    2    54.9 

40.1204 

0.5442 

0.1907 

450 _    27 

B.  AC.  2931 

7-5 

+363 

-78 

420    14  6 

21  20.4 

4  3  18.2 

-0.2704 

0.5442 . 

-0.1914 

+  29      47 

6  Cancri 

4.0 

3-57 

77 

18    32.1 

22  39  5  1 

+  4  34  6 

41.2680  0.5437  ( 

0.X938 

490    +44 

68  Cancri 

7-5 

344 

8.6 

17    29.1 

29    6  26.3 , 

-II  54.4 

40.7927 

0.5414' 

0.2081 

490    +  8 

71  Cancri 

8.0 

342 

9X 

17    48. « 

8  16.8 

-10     7.6 

40.0762 

0.54 1 1 

0.2112 

448'    31 

1        B.  A.  C.  3103 

75 

342 

9.0 

17  31  7 

8  30.7 

-  9  54  2 

+0.3 1 18  0.5408  ' 

0.21x6 

462    - 19 

78  Cancri 

78 

+3.41 

-  9  4 

+17  53  2 

9  46  9 

-  8  40  6 

-0.3306  0.5404 

-0.2137 

+26'    53 

;  80  Cancri 

6.8 

3.40 

9.8 

18  28.0 

II     6.7 

-  7  23.5 

-1. 2190  0.5400 

0.2160 

-31    -72 

7  Leon  is 

6.1 

316 

10.2 

M  504 

22  12.9 

4  3  20.4 

•f0.0378 

0.5374  1 

02334 

446   -  36 

XI  Leonia 

6.8 

3x4 

10.7 

14  48.8 

23  12.8 

4  4  18.3 

-01682 

0.5371  1 

0.2347 

+34    -47 

1    V  Leonis 

6.0 

3.11 

II.O 

14  29.6 

80     I  51.8 

4  6  52.0 

-04643 

0.5368 

0.2385 

419'    64 

21  Leonis 

6.8 

+305 

-II. 2 

4X2    X9.5 

5  11.6 

^10     5.3 

40.9592 

05363 

-0.2431 

490   +13 

23  Leonis 

6.3 

305 

XX. 2 

13    329 

5  16.6 

410    XO.I 

-0.3163 

0.5363 

0.2431 

4-27      56 

V  Leonis 

5.3 

3.00 

II.5 

12    56.2 

8  38.5 

-10   34.7 

-05135 

0.5358 

0,2474 

4-17      68 

'    A  Leonis 

47 

2.89 

IX.5 

xo  30.2 

13  "8 

-  6  10.4 

40.8320 '  0.5353 

0.2530 

490+4 

a  Leonis 

X.3 

2.92 

I2.I 

12    28.3 

13  24  4 

-  5  58.2 

-1.2290 

0.5352 

0.2531 

-30 

-78 

44  Leonis 

6.0 

+2.79 

-12.2 

4   9    18.6 

21  20.1 

4-  X  41.8 

-0.0491  \  0.5348 

-0.2615 

441    -44 

45  Leonis 

6.0 

2.79 

12.7 

10    17.3 

22  27.2 

4  2  46.7 

-1-3350  ;  0.5346 

0.2626 

-40    -  80 

48  Leonis 

55 

2.70 

12.2 

7  29  I 

31     I  50.1 

4  6     3.0 

40.6145 

05346 

0.2657 

483      10 

49  Leonis 

6.0 

273 

12.8 

9  II. I 

I  55  9 

4  6     8.6 

-X.1320 

0.5348 

0.2659 

-20  I    81 

37  Scxtantis 

6.3 

265 

12.6 

6  55.1 

7     8.1 

411    10.6 

-0.2334    0.5348 

0.2701 

+3«  ,55 

38  Sextantis 

7.8 

+2.64 

-12.6 

+  6  53  5 

7  42  6 

:     HI  440 

40.3616  !  0.5348 

-0,2704 

425   -  62 

56  Leonis 

6.6 

.     2.59 

131 

6  44.2 

"  475 

-  8  19.2 

-I  3140    0.5355 

02734 

-36'    83 

d  Leonis 

53 

'     2.54 

12.7 

4  103 

13  55  5 

-  6  154 

-fO()836   05355 

0.2746 

+89    -  8 

75  Leonis 

57 

245 

132 

2  34  7 

21  44  5 

-»•  I  18.2 

4^0.1151  . 0.5369 

1  0.2786 

+49    -37 

76  Leonis 

6.3 

+2.43 

-I3.I 

+  a  13.0 

22  30.2 

4-   2       2.3 

1 

+0.2651 

0.5370 

1  -0.2789 

4.58    -29 
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,                 ELEMENTS  FOR  ' 

THE  PREDICTION  OF  OCCULTATIONS. 

i                                                                                NOVEMBER. 

1                                                                                                                                                                                                                                                                                                                                                                               1 

The  Star's 

At  Conjunction  in  R.  A 

Limiting 
Parallels. 

Name. 

Mag. 

6-0 

4-4 
52 
7.0 

5.2 

Red'n 

18s 

s  from 
i6.a 

Apparent 
Dechnation. 

Washington 
Mean  Time. 

Hour  Angle 
H 

Y 

X* 

y 

N 

s. 

Aa 

79  Leon  is 
V  Leon  is 
X  Virginis 
1  28  Virginis 
,    if  Virginis 

s 
+2.41 

233 

2.04 

2.05 
2.00 

-X33 
13.1 

139 
14.1 

X4.0 

• 

+   I   58.5 
-  0  15.2 

7  24.6 
6  55  9 

8  587 

d     h      m 

1     0  531 

6  52.2 

%  II     2.5 

12    I4.X 

17    38.8 

b     m 
•t-  4  20.4 
+10     7.6 
-10  39.7 

-  9  30  6 

-  4  173 

-0.1565 
+0.3851 
-0.4036 
-1. 2170 
-0.6761 

05375 
0.5394 
05521 

0.5527 
0.5560 

-0.2798 
0.2813 
0.2750 
0.2740 
0.2700 

• 

+35 
+65 
+21 

-27 
+  7 

• 

-52 
-24 
-671 
90 

-89i 

g  Virginis 

i  Virginis 

75  Virginis 

83  Virginis 

59 

57 
6.0 

6.0 

•I^Z.98 
1.94 

1-93 
1-93 

-14.2 
14.2 
14.0 
14.2 

-10  1 1.3 

X2    X0.2 
14    49.9 

X5  39.6 
NEW 

23   29.2 

8    7  28.4 
10     1.6 
14  50.6 

MOON, 

+  I  20.6 
+  9     2.2 
+11  29.7 
-  7  52.1 

-1.0480 
-1.1800 
+0.7800 
+0.3964 

0.5598 
0.5657 
0.5674 
0.5710 

-0.2643 
02550 
0.2515 
0.2443 

-17 

-28 

+70 
+59 

-90 
-90 

-  2 

-23 

d  Scorpii 

A*  Scorpii 
B.  A.  C.  5253 
B.  A.  C.  5255 

5.3 
52 

5-8 
6.0 

+2.16 
2.17 
2.17 

2.X8 

-13.5 
135 
134 
134 

-25  26.3 
25     1.2 

24  136 

25  6.3 

5  15  49  2 

16  18.1 

16  55.1 

17  X.2 

-  8  51.2 

-  7  54  8 

-  7  48.1 

-  7  42  3 

+0.5360 
+0.0033 

-07934 
+0.0592 

0.6036 
0.6036 
0.6036 
0.6037 

-0.1288 
0.1257 
0.1254 
0.1252 

+55 

+25 

-17 
+28 

-14 
-43 
-90 

-40 

1 

3  Scorpii 
'    4  Scorpii 
1    n  Scorpii 
;        B.  A.  C.  5314 
B.  A.  C.  5347 

6.7 

6.3 

3.4 

57 
6.0 

+2.17 

2.18 

2x9 

2.21 
2.24 

-134 
135 

134 
13.2 
13.0 

-24  56.3 
25  57  8 
25  49  I 

25  347 

26  3.0 

17  II-3 
17  29.1 

18  43.2 

20   22.8 
22      7.3 

-  7  32.6 

-  7  15  5 

-  6    4.6 

-  4  29.4 

-  2  49.0 

-0.1266 
+0.8450 

^05525 
+0.1234 

+03934 

0.6039 
0.6039 
0.6040 
0.6046 
0.6050 

-0.1247 
0.1238 
0.1 199 
0.1148 
0.1091 

+18 
+64 

+55 
+30 

+45 

-51 1 

+  5, 
-12 

-36j 

0  Scorpii 
a  Scorpii 

B.  A.  C.  5800 
A  Ophiuchi 

B.  AC.  5813 

34 
1.2 

75 

49 

6.8 

+2.27 
2.32 

2.54 
2.51 

2.51 

-12.7 
12.5 
X0.8 
11.6 
IX.5 

-25  20.8 
26  12.3 
26  51.8 
26  27.2 
26  24.0 

6    2  55.4 

5  547 
22  15.6 

22  4Z.9 

23  I.I 

+  X  46.6 

+  4  38  3 

-  3  42  9 

-  3  17  8 

-  2  59  3 

-0.7889 
-0.2049 
-0.4866 
-0.9101 
0  9736 

0.6064 
0.6070 
0.6060 
0.6059 
0.6057 

-0.0939 
0.0841 
0.0298 
0.0283 
0.0272 

-20 
+10 

-  9 
-33 

-37 

-90 

-56. 
-76  ' 

90 
-90 

38  Ophiuchi 
43  Ophiuchi 
3  Sagittarii 
B.  A.  C  6127 
B.  A.  C.  6194 

6.7 

58 

4-6 

51 
51 

+2.55 
2.61 

273 
2.85 

2.86 

-10.5 

10.5 

9.2 

8.1 

71 

-26  31. 1 
28     2.7 

27  477 

28  282 

27     49 

23  31.1 

•y     I  34  9 
10  30.9 

18  10.3 

21    58.0 

-  2  30.6 

-  0  32.0 
+  8     1.2 

-  8  38.6 

-  5     0.3 

-  0.8674 
+0.6162 

+0.3324 
+ 1. 1950 

-0.0541 

0.6056 
0.6053 
0.6019 

0.5974 
0.5947 

-0.0255 

-0.0187 

+00107 

00354 

0.0472 

-31 
+53 
+33 
+62 

+15 

-  8! 
-24 

-47 

1     ^  Sagittarii 

0  Sagittarii 

if  Sagittarii 

;t'  Sagittarii 

;t'  Sagittarii 

37 
2.3 
54 
54 
6.3 

+302 
306 

314 
318 
317 

-  5.2 

4-4 
2.6 

1.6 

1.6 

-27     6.0 
26  25.6 
25  26.2 
24  427 
24  37- 1 

8  8  35.0 
12  22.2 
20  29.3 

9  0  28.1 
0  30.8 

+  5  107 
4  8  48.9 

-  7  23  0 

-  3  33  2 

-  3  30.7 

+0.6389 
+0.2699 
+0.0721 
-0.2136 
-0.3049 

0.5869 
0.5806 

0.5757 
0.5722 

0.5720 

+0.0789 
0.0897 
0.X115 
01214 
0.1216 

+58 
+36 
+28 
+14 
+xo 

-  71 
-28 

-39 

-56 

-62 

;t^  Sagittarii 

A*  Sagittarii 

A^  Sagittarii 

53  Sagittarii 

B.  A.  C.  6727 

56 

5-7 
47 
6.7 
6.2 

+3.16 

323 
326 
3.22 
323 

-  1-4 
0.8 

0.8 

-  0.1 
0.0 

-24  10. 1 

24  56.8 

25  6.8 

23  39-9 
23  40.0 

0  34.3 

4  547 

5  "3 

6  31  3 

6  38.8 

-  3  27.3 
+  0  43  3 
+  0  59.3 
+  2  16.3 
+  2  23.5 

-0.7647 
+05944 
+0.8035 

-0.5172 
-04999 

0.5718 
0.5679 
0.5675 
0.5661 
0.5658 

+0.1216 

01323 
0. 1 329 

0.1361 

0.1363 

-15 

+59 
+65 

0 

+  I 

-90, 
-10 

+    2! 
-78 
-76 

4  Capricorni 

19  Capricorni 

20  Capricorni 
'  21  Capricorni 
!     0  Capricorni 

6.1 
6.1 

6.3 
6.4 

4.1 

+3-38 

3.48 

352 

3.49 
3.50 

+  3  5 

7.9 
8.1 

8.7 
91 

-22     7.9 

18  18.9 

19  26.2 
17  56.1 

17  387 

23     2.1 

10  15  58.4 

18   14.0 

i8  51.6 

21    17.8 

-  5  48.5 

+10  33  5 

-11   153 
-10  389 

-  8  17.4 

+0.4217   0.5493 
-0.4688   0.5325 
+  1.1760  1  0  5306 
-0292510.5299 
-0.1030  j  0.5276 

+0 1708 
0.1988 
0.2021 
0.2030 
0.2063 

+53 
+10 

+71 
+20 

+30 

-20 

73 

427 
-60 

-49 

29  Capricorni 

I  Capricorni 

42  Capricorni 

44  Capricorni 

fi  Capricorni 

57 
44 
5.6 
6.1 
52 

+350 
357 
359 
361 
366 

+10.7 
10.6 
130 
133 
143 

-15  36.0 
17   16.4 
M  30.5 
M  5^-3 
14     2.3 

11      2      54 

5  X5  9 

15     0.2 

15  46.2 
21     1.3 

-  3  38  9 

-  0  343 
+  8  52  2 
•♦-  9  368 

-  9  17  2 

-1.2810J  0.5234 
+  1.1K80 '  0.5206 
403819   0.5128 
409456 '  0.5123 
+  1.2560 . 0.5087 

+0*2123 
0.2162 
0.2263 
0.2272 
0.2318 

-42 

+73 

+59 

+75 
+76 

1 
90 

+28 

23 
+  8 

+33! 

^'  Aquarii 
<*  Aquarii 
B.  A.  C.  7740 
B.  A.  C  7774 
67  Aquarii 

6.8 
5-6 
7.0 
6.7 
6.4 

+367 

369 

3-69 
366 

373 

+  16.5 

16.2 

16.5 

175 
20.1 

-II   19.6 
12     4.3 

"  34  4 
9  33  2 

7  30  I 

13    6     66 

6  92 

7  2.6 
9  308 

23  498 

-  0  28.1 

-  0  25  6 
+  0  26.4 
+  2  50  ^ 

-  7   148 

404665   0.5025 

4  1    2S30     0  5025 

40<)-,<)3    05020 
-0O443    o.5oo^> 
406230   0.4940 

40  2385 

0  23?<S 
0  2392 
0.2407 
02480 

467   -19 

478  1 4.34 . 
+78   +  8l 
+  8     86] 
+80      11 

B.  A.  C.  7986 

59 

1 

+376 

+21.5 

-  5  32  2 

13    6  26.9 

-  0  48.6 

40.1242  1  0.49x4 

40.2501 

+49   -37 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

1 

NOVEMBER. 

The  Star'i 

At  Co»)umction  m  R.  A. 

Limiiini; 
Parallels. 

Red'ns  from 

Namtt. 

Max. 

i896.a 

Apparent 
Decunatloii. 

Wathin^ton 
Mean  Time. 

Hour  Angle 
H 

Y 

X* 

y 

• 

S. 

• 

A« 

A^ 

1 

ft 

•       * 

d     h     m 

h     m 

B.  A.  C  7993 

6.6 

-^377 

421.6 

-  5  21.7 

1»    7  37  3 

4  0  19.9 

40.2266 

04909 

+0.2506 

+55 1    32 

B.  A.  C.80I7 

6.1 

379 

21  9 

5  159 

9  58  9 

4  2  37.6 

-fo.7112 

O.49OX 

0.2512 

484    -  6 

B.  A.  C.  8094 

54 

3.84 

230 

4     33 

17  52.0 

4IO    17.8 

41  3710 

04882 

0.2525 

486 ; 443 

12  Piscium 

6.8 

3.88 

243 

I  36.1 

1*    X  44  5 

-  6      2.2 

40.6633 

O.4H68 

0.2530 

487.      9 

13  Piscium 

6.4 

389 

245 

"  I  39  2 

3    78 

-  4  41  I 

41.0740 

0.4867 

0.2530 

488   +151 

15  Piscium 

66 

+  386 

+25.4 

4  0  447 

5    79 

-  2  44.3 

-1.0640 

0.4865 

+0.2530 

-15     89 

X  Piscium 

4.5 

388 

25.8 

I   12.9 

8  52.0 

4  0  54.0 

-0.6403 

0.4861 

0.2528 

-10     85 

21  Piscium 

58 

393 

259 

0  303 

13    40 

4  4  59  2 

41.2050 

0.4862 

0.2524 

490    +25 

22  Piscium 

50 

393 

26.5 

2  21.5 

14  29.5 

4  6  22.5 

-0.4846 

0.4862 

02521 

4 18     72 

25  Piscium 

6.4 

394 

26.3 

I  31. 1 

15    75 

4  6  59.4 

40.6043 

0.4862 

0.2519 

482 \    10 

45  Piscium 

6.9 

4407 

+28.1 

+  7    7  5 

IS    9  36.3 

4  0  58.7 

-0.9904 

0.4879 

40.2465 

-10     83 

51  Piscium 

58 

4.10 

28.4 

6  23.3 

13  22.8 

+  4  39  I 

+07525 

0.4885 

0.2447 

+90i-  3 

75  Piscium 

6.0 

430 

300 

12  244 

16    8  22.1 

-  0  52.5 

-1. 3810 

04952 

0.2333 

50   -78 

17  Piscium 

37 

442 

299 

14  49  I 

21  53  7 

-"  43  5 

-09815 

0.5007 

0.2217 

-II      75! 

loi  Piscium 

63 

444 

297 

14    83 

17    0  12.2 

-  9  29.0 

40.2815 

0.5018 

0.2195 

+59 

^4 

104  Piscium 

75 

44.46 

4295 

413  46.0 

2    3-8 

-  7  406 

41. 1000 

0.5028 

+0.2176 

490    +23 

105  Piscium 

6.3 

4.48 

299 

15  532 

2    16.0 

-  7  28  7 

-1. 2120 

0.5030 

0.2174 

29    -74 

4  Arietis 

57 

453 

297 

16  26.8 

6  46.2 

-  3    6.2 

-0.8646 

0.5054 

0.2125 

-4.-74 

B.  A.  C.  549 

8.2 

453 

29.7 

16  30.6 

6  51.7 

"  3    09 

-09145 

0.5054 

0.2123 

-  7      73 

(  Arietis 

57 

458 

295 

17  19.1 

"  347 

+  X  33  9 

-0.8235 

0.5078 

0.2069 

-  2.-73 

15  Arietis 

57 

44.68 

+  29.2 

+  19     I.I 

18  26.2 

4  8  13.3 

-1. 3180 

0.5119 

40.1985 

-  45    -71 ' 

B.  A.  C.  686 

72 

470 

290 

19    8.1 

20    6.1 

4  9  50.3 

-1. 1200 

0.5129 

0.1963 

-23     71 

S  Arietis 

57 

471 

289 

19  25.7 

22  16.8 

411    57.2 

-1.0210 

05142 

0.1932 

-15,-71 

23  Arietis 

75 

471 

28.7 

19  23.2 

22  ^8.2 

-"    325 

-0.6879 

0.5147 

0.1927 

+  6.    71 

26  Arietis 

6.0 

4  77 

28.2 

19  24.1 

18    4  36.7 

-  5  54  3 

40.2051 

O.5181 

0.1842 

+55'    23 

fi  Arietis 

6.0 

+4.85 

4274 

+  19  34.6 

JO  27.9 

-  0  13  9 

41.0620 

0.5219 

+0.1754 

1         1 
490. +27 

B.  A.  C.  920 

70 

495 

26  4 

21   12.6 

18  33.0 

4  7  36.1 

40.6179 

0.5270 

0.1619 

•»87    4.  I 

r  Arietis 

46 

494 

26.4 

20  55  9 

18  43  I 

+  7  45  9 

+0.9535 

0.5271 

0.1615 

490     421 

64  Arietis 

57 

513 

246 

24  21.7 

19    6  41.0 

-  4  39  2 

-1.0350 

05344 

01397 

-19,    66 

7  Tauri 

60 

5x5 

237 

24    73 

II  27.1 

-  0    2.4 

-0.1232 

05374 

0.1302 

+36   -33 

II  Tauri 

67 

45  22 

+  23.0 

425    0.0 

X4  23.1 

4    2    47.8 

-0.7221 

05393 

+0 1243 

4  2 

65 

^  Pleiadum 

63 

5.20 

22.6 

23  28.1 

16  16.3 

+  4  37  3 

40.6485 

05404 

0.1203 

+90   +  8 

17  Tauri 

4.3 

519 

22  6 

23  47.6 

16  18.5 

+  4  39  4 

40.8450 

0.5404 

0.1203 

+90,  +19 

18  Tauri 

63 

521 

22.6 

24  31  2 

16  25  7 

+  4  46.3 

+0.0593 

0.5406 

0.1199 

4471    22 

19  Tauri 

50 

5.20 

22.5 

24    8.8 

16  27.4 

4  4  48.0 

40.4741 

0.5406 

0.1 199 

474 :  -  2 

20  Tauri 

50 

45.20 

+22.5 

+24    2.9 

16  44.6 

4  5     4  7 

40.6173 

0.5408 

40.1194 

490   4  6] 

21  Tauri 

7.0 

520 

22.5 

24  14.2 

16  46.7 

4  5     6.7 

404133 

0.5408 

0.1 194 

+70   -  4. 

22  Tauri 

7.0 

521 

22.5 

24  12.6 

16  50.6 

4  5  10.4 

-^045X9 

0.5408 

0.  X 192 

+73,  -  2| 

23  Tauri 

47 

519 

22.5 

23  37  9 

x6  58  9 

4  5  '8.4 

+  1.1060 

O540S 

O.II89 

+90   437 

24  Tauri 

8.0 

5.20 

22  3 

23  48.0 

17  27.2 

+  5  458 

+0.9752 

0.5411 

0.1180 

490   +28 

V  Tauri 

31 

+5  20 

+  22.3 

+23  47  4 

17  308 

+  5  49  3 

40.9936 

0.5413 

40.1177 

+90+29 

BAG.  1 171 

78 

5.21 

22.2 

24     1.9 

17  58.7 

4  6  16.3 

+0  7805 

0.5416 

O.I  170 

490'4l6 

'  27  Tauri 

1     '   ^       • 

4.0 

520 

22.2 

23  44  5 

18  17  3 

4  6  342 

+  I.I360 

0.5416 

0x159 

490    440 

1  28  Tauri 

6.2 

5.20 

22.2 

23  49  5 

18  179 

4  6  348 

+  1.0450 

0.5416 

OII59 

+90    +33 

BAG.  1192 

6.0 

525 

22.0 

25  163 

18  47  3 

4  7     3.2 

-  0.4920 

0.5420 

O.I  149 

4l6 

52 

/  Tauri 

6.0 

+533 

+22.0 

426  12.9 

20    4     7.7 

-  7  563 

-1.5478 

0.54^ 

+0.0944 

412 

54 

^  Tauri 

53 

5.38 

19.0 

27    64 

8  23  7 

-  3  48  1 

-1. 1480 

0.5491 

0.0846 

-31       63 

X  Tauri 

57 

541 

18.8 

25  23  3 

9  25  5 

"  2  48.5 

40.8252 

0.5495 

00822 

490,1^24 

W.  iv,  1421 

60 

5  45 

12. 1 

27  542 

21    6    89 

-  6  485 

-  0  7463 

0.5577 

0.03II 

0       62 

P  Tauri 

1.8 

548 

10.9 

28  31  4 

13  193 

4  0     6.6 

-1.2650 

0.5591 

40.0127 

-54    -61 

136  Tauri 

5  3 

+543 

4   7.6 

+27  35  3 

22    X     0.1 

4X1    22.2 

-0.2714 

0.5604 

-0.0177 

428 ;    30' 

e  Geminorum 

32 

5.28 

4    1.3 

25  M  0 

22  505 

+  8  25.5 

+  1.2600    05500 

00744 

490  '  458 

37  Geminorum 

6.3 

525 

-    O.I 

25  303 

23    3  4^0 

-10  406 

405685 

O55M 

00868 

484    +8, 

39  Geminorum 

63 

527 

0.7 

26  130 

5  16.0 

-  9  22  8 

-0.3260 

05575 

00905 

+25    -40 

40  Geminorum 

6.3 

527 

0.9 

26     33 

5  33  3 

-  9    6.1 

0.1828 

05575 

1   00912  4331-32 

48  Geminorum 

6.0 

+516 

~  2.1 

424  18. 1 

II  14.6 

-  3  37  0 

4I.I4IO 

0.5559 

1  -0.1052  490  +42 
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ELEMENTS  FOR 

THE  PREDICTION  OF  OCCULTATIONS. 

NOVEMBER. 

• 

Thb  Stak's 

At  Conjunction  in  R.  A. 

Limiting 
Parallela. 

Name. 

Mag. 

Red'ns  from 
z896.a 

Apparent 
DaclinatioiL 

Wuhington 
Mean  Time. 

Hour  Angle 
H 

Y 

x' 

y 

N. 

S. 

« 

-59 
-  3 
-13 
-47 

Aa 

At 

49  Geminorum 
B.  A.  C.  2363 
52  Geminorum 
,    A  Geminorum 

7.2 
73 
6.3 
57 

1 

+5«3 

517 
5.18 

5.16 

m 
"   2.6 

2.5 
2.6 

39 

+25  55  3 

24  53  4 

25  3.9 
25  14.9 

d    h     m 

38  IX  22.5 

12     6.2 

12   12.6 

16     34 

b     m 

-  3  29  3 

-  2   47.2 

-  2   41.0 

+  I     1.6 

-0.6116 
40.4184 
40.2181 
-0.4107 

05559 
0.5558 

0.5556 
0.5546 

-0.X055 
0.1073 
0.X076 
0.1 168 

« 

+  9 

470 

456 

420 

K  Geminorum 
i  82  Geminorum 
1  84  Geminorum 
1     7  Cancri 

3.7 
6.3 
6.8 

6.3 

+503 
4.96 

491 
4.85 

-  6.3 
6.5 
6.8 
8.0 

+24  38.7 
23  23.8 
22  36.0 
22  21.6 

24     I   19.3 
3  10.2 

5  xo^ 

10     1.4 

+  9  57  9 
+11  45.0 
-lo  19. 1 
-  5  38.1 

-09445 
40. 1 279 
40.6892 
40.2073 

0.5507 

0.5504 

0.5499 
0.5476 

-0.1380 
0.1422 
0.1465 
0.1570 

-12 

+51 
490 

+55 

-65 
-21 
4  8 
-19 

fi^  Cancri 

B.  A.  C.  2703 
fi'^  Cancri 

B.  A.  C.  2788 

6.3 

75 

57 
6.0 

•I-4.86 

485 
4.82 

473 

-8.4 
8.4 

8.4 
9.6 

+22   55.8 

25  45  3 
21  52.9 

21     43 

II     7.1 
II  14.9 

"  475 
17  29.6 

-  4  34  6 

-  4  27.1 

-  3  55.5 
+  I  34  8 

-0-5723 
-0.4075 

40.4340 

+0.3445 

0.5474 
05473 
0.5473 
0.5448 

-0.1592 
0.1596 
0.1607 
0.1723 

4X2 
421 
471 
464 

-61 

-51 
-  7 
-»4 

35  Cancri 

B.  AC.  2899 
B.  A.  C.  2907 

38  Cancri 

6.3 

7.2 

8.8 
7.0 

+4.61 

4.57 
4.58 

457 

-10.9 
II. I 
11.4 
11.5 

+19  56.6 
19  37  6 

19  57  2 

20  8.5 

26    0  20.8 

1  28.7 

2  6.3 

2  21.5 

4  8  12.1 
+  9  17.6 

+  9  53  9 
+10    8.7 

40.3118 
40.4348 
-0.0228 
-0.2746 

0.5420 
0.5414 

0.5414 
0.5413 

-0.1854 
0.1875 
0.1887 
0.1891 

462 
470 

442 
428 

-17 
-II 

-34 
-47 

1        B.  A.  C.  2914 

39  Cancri 

40  Cancri 

B.  A.  C.  29x9 

7.2 
7.0 

73 
7.3 

+4.57 
458 
458 
4  57 

-11.4 
11.6 
11.6 
11.5 

+19  54  2 
20  22.3 
20  20.1 
20     2.0 

2  25  5 
2  32.2 

2  34  5 
2  39  7 

+10  12.5 
+10  19.0 
4IO  21.2 
+10  26.2 

-0.0458 
-0.5527 
-0.5210 
-0.2182 

0.5412 
0.5412 
0.5412 
0.5409 

-0.1892 
0.1894 
0.1895 
0. 1897 

441 

+13 

+15 
+31 

-35 

-63: 

-61 

-44 

e  Cancri 

^  Cancri 
B  A.  C.  2925, 
B.  A.  C.  2931 

72 
71 
77 
75 

+4.56 

457 
4.56 

4.56 

-11.5 
XI.5 
11.5 
11.7 

+19  54-5 
20     5.1 

19  56.7 

20  14.5 

a  42.1 
2  49  5 

2  55  5 

3  20.0 

4IO  28.5 

+10  35  7 
+10  41.5 
+11     5.1 

-0.0950 
-0.3045 
-0.1760 
-0.5665 

0.5409 
0.5409 
0.5409 
0.5409 

-0.1897 
0.1899 
0.1902 
0.1909 

+38 
+27 

+34 

4X2 

-38! 
-49 
-42 
-64 

44  Cancri 

}i  Cancri 

68  Cancri 

71  Cancri 

8.3 
4.0 

7-5 
8.0 

+450 
449 
436 

4.35 

-11.3 
11.7 
12.9 

134 

+18  31.2 
18  32.0 
17  29.1 
17  48.1 

3  57  6 

4  404 
"  35  7 
14  28.5 

•i-ii  41.6 

-"  37.1 
-  3  57.6 
-2    8.5 

+1.1310 

+0.9795 

+0.4957 
-0.2293 

05405 
0.5401 

0.5371 
0.5364 

-0.1921 
0.1932 
0.2068 
0.2099 

490 

490 

^74 
431 

+31 

420 
-10 

-47 

B.  AC.  3103 
78  Cancri 
7  Leon  is 
II  Leon  is 

7-5 

78 
6.1 

6.8 

+4  34 

433 
4.07 

405 

-13.4 
13.8 

153 
156 

+17  31 7 
17  53  2 

M  503 
14  48.7 

14  42  7 
16    0.5 

a«  4  43  7 

5  45 1 

-  I  54  8 

-  0  39.6 
+11  38.8 
-II  21.9 

40.0070 
-0.6419 
-0.2713 
-0.4796 

0.5363 
0.5359 
0.5315 
0.5313 

-0.2104 
0.2123 
0.2309 
0.2321 

+44 

+  9 
429 

4l8 

-35 

-52 
-65 

V'  Leonis 
18  Leonis 
21  Leonis 
23  Leonis 

6.0 
6.0 
6.8 

63 

+4.02 

394 
395 
395 

-15.8 

154 
16.2 

163 

+14  29.5 
12  17.0 

12  19.4 

13  32.8 

8  28.3 

9  46.0 

"  534 
II  58.5 

-  8  43.9 

-  7  28.7 

-  5  25.3 

-  5  20.6 

-0.7825 
41.2090 
40.6601 
-0.6306 

0.5306 
0.5299 

0.5295 
0.5295 

-0.2357 
0.2372 
0.2400 
0.2400 

4  2 
490 

+88 

4IO 

-^ 

+31 
-  5 
-74 

V  Leonis 

A  Leonis 

44  Leonis 

48  Leonis 

53 

47 
6.0 

5  5 

43.89 
378 
3.66 

3  57 

-16.6 
16.6 
17.2 

17-5 

+12  56.1 

10  30.1 

9  18.5 

7  29.0 

15  26.1 
20   7.4 

27    4  30.8 
9     95 

-  I  59  5 

+  2  32.8 
+10  40.1 

-  8  50.0 

-0.8337 

+0.5332 

-03574 
403188 

0.5285 

0.5277 
0.5264 

0.5261 

-0.2441 
0.2490 
0.2570 
0.2607 

-    X 
476 

+25 
461 

-77 
-13 
-61 

-25 

• 

1  35'  Sextantis 
■  37  Sextantis 
38  Sextantis 
d  Leonis 

6.2 
6.3 
78 
5.3 

+349 
350 
349 
3.38 

-174 
18.0 

18.0 

17.9 

+  5  23  2 

6  55.0 

6  53  4 
4  10.2 

13  18.3 

14  38.0 

15  13.7 
21  39.6 

-  4  49  0 

-  3  31  9 

-  2  57-3 
+  3  16.4 

41.3850 
-0  5368 
-0.6682' 

+0.3987 

0.5261 
0.5260 
0.5261 
0.5262 

-0.2638 
0.2648 
0.2651 
0.2688 

490 

+15 

+  9 
466 

+48 

-75 
-83 
-22 

/"'  Leonis 

{  75  Leonis 

1  76  Leonis 

79  leonis 

6.2 

57 
6-3 
60 

+330 
327 
325 

3  22 

1 

-177 
18.4 
18.3 
18.4 

+  2  30.9 
2  34  6 
2   12.9 

+  I  58.4 

28    0  45.6 

5  45  2 

6  32.6 
9    0.7 

♦  6  16.5 
+11     6.6 
411  52.5 

-  9  441 

41.2520 
-0.1663 
-0.0153 

-04423 

0.5266 
0.5271 

0.5274 
0.5281 

-0.2704 
0.2726 
0.2727 
0.2733 

+90 
+35 
+43 

421 

-30 
-52 
-44 

-69! 

V  Leonis 
'    X  Virginis 
'    V  Virginis 

/  Virginis 

44 
52 
52 
59 

+3.12 

277! 

2.71 

2.66 

-18.1 

179 
17.8 
17.6 

"  0  153 

7  25  7 

8  58.8 

10  II. 4 

15  12.8 

29  20  23  8 

30  3  135 
9  152 

-  3  43  9 
4  0  29.5 

+  7     5  4 
-XI     54 

40. 1 2 16 
-0.6205 
-0.8802  1 
-1.2440 

0.5293 
0.5426 

0.5469 
0.5509 

-02745 
0.2679 
0.2631 
0.2576 

450 

+  9 
-  6 

-33 

-37 
-83 

-90 
-901 

/  Virginis 

75  Virginis 

1 

57 
6.0 

+2.50 
+2.58 

-173 
-16.7 

-12  10.3 
-14  500 

17  28.9 
20    6.5 

-  3    91 

-  0  37  2 

-I  3530 
40.6439 

05572 
0.5594 

-0.2486 
-0.2453 

-49 

+74 

-90 

-  9 

1 

1 
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ELE» 

IE> 

ITS  I 

3*OR  ' 

THE  PR 

EDICTIC 

■CEMBER. 

)N  OF  C 

CCULTATK 

3NS. 

1 
1 

Dl 

The  Star's 

At  Conjunctiom  in  R.  A. 

Limiting 

Parallels. 

1 

1 

1 

Name. 

1 

Mag. 

'    Red'ns  from 

Apparent 
Decunation. 

Washinifton 
Mean  Time. 

Hour  Angle 
H 

Y 

:r' 

y 

N. 

S. 

Aa 

AS 

83  Virginis 

85  Virginis 
B.  A.  C.  4722 
B.  A.  C.  4923 

42  Librae 

6.0 

6.5 
5-8 

73 
57 

1 
^2.55 

2.55 
2.50 

2.54 
247 

-16.5 
16.6 

159 
16.4 

136 

«       * 

-15  39  7 
15  15.0 

17  432 
20  569 
23  29.0 

d 

1 

2 

h     m 
I     34 
I  31  4 

13  52  8 
6  32  2 

22  53.0 

h     m 

+  4     8.9 

+  4  35  9 

-  7  30  4 
4  8  300 

+  0  10.8 

40.2678 
-0.2513 

-0.6183 
-0.7525 
-0.8620 

.0.5631 

0.5639 
0.5740 
0.5879 
0.6001 

-0.2383 
0.2377 
0.2168 
0.1809 
0.1374 

« 

+51 
+24 

+  3 

-  9 
-20 

• 

-29 

-58 

-85 
-90 
-90 

B.  A.  C.  5197 

6.0 

42.49 

-13-3 

-24  23.6 

3 

0  56.5 

4-  2     9.2 

-0.2390 

0.6010 

-0.1314 

+13 

-58 

NEW 

MOON. 

B.  A.  C.  6194 
1     ^  Sagittarii 

51 
37 

2.83 
2.93 

59 
3.9 

27     47 
27    6.0 

6 

8  38.0 
19  13.2 

+  7  27.9 
-  6  32.9 

4-0.0890 
40.8056 

0.6016 
0.5916 

40.0497 
0.0821 

+23 
+63 

-38 
+  4 

0  Sagittarii 
V>  Sagittarii 
X^  Sagittarii 
X'^  Sagittarii 
X*  Sagittarii 

23 
5.4 
5-4 
6.3 
5.6 

42.94 

2.98 

301 
3.00 
2.99 

-  3  5 
1.9 

i.i 

x.o 

0.9 

-26  25.6 
25  26.1 
24  42.6 

24  370 
24  10.0 

6 

22  45  7 
6  42.2 
xo  35.6 
10  38.2 
10  41.7 

-  2  59.4 
+  4  38.0 
+  8  22.3 
4  8  24.7 
4  8  282 

+0.4484 
40.2669 
-0.0068 
-0.0971 
-0.5489 

0.5912 

0.5837 
0.5806 

0.5805 

0.5805 

40.0929 
0.1149 
0.1251 
0.1252 
0.1253 

+47 
+38 
+25 
+20 

-3 

-18 
-28 

-44 
-48 
-81, 

A^  Sagittarii 

A*  Sagittarii 

S3  Sagittarii 

B.  A.  C.  6727 

Vbnus 

5.7 
47 
6.7 
6.2 

+305 
305 
303 
303 

-  0.3 

-  0.2 
+  0.3 

0.3 

-24  56.8 
25     68 

23  399 
23  40.0 

23  25.5 

14  55  9 

15  12.1 

16  30.2 

16  37  4 
20  35.6 

-II  27.5 
-II  11.9 

-  9  56.8 

-  9  49  9 

-  6    0.7 

40.8032 
4-1,0120 
-0.2925 
-0.2775 
40.0515 

0.5759 

05759 

0.5748 

0.5745 
0.5192 

+0.1360 
0.1366 

0.1397 
0.1402 

0.1407 

+65 

+65 

+11 

+13 
+31 

1 
+  3 
+  17 

-61 

-60 

-40 

4  Capricorni  . 
19  Capricorni 
21  Capricorni 

(f  Capricorni 
29  Capricorni 

6.1 
6.1 
6.4 
41 
5.7 

+313 
317 
319 
3-21 

3.21 

+  3-5 

8.0 

8.5 
9.8 

-22     7.8 
18  18.9 
17  56.1 

17  38.7 
15  36  1 

7 
8 

8  36.1 
I     6.4 
3  55  2 
6  177 
10  58.1 

+  5  33  5 

-  2  30.5 
4  0  12.6 
4.  2  30.4 
+  7     1.7 

40.6671 
-0.1833 
-0.0053 
4-0.1841 
-0.9725 

0.5577 
0.5403 
0.5380 

0.5353 
0.53" 

+0.1748 
0.2027 
0.2069 
0.2102 
0.2163 

+67 
+25 

+35 

+45 
-16 

-  6 

-54! 
-44  i 
-33' 
-90. 

1 

42  Capricorni 
44  Capricorni 
1  $0  Capricorni 
/>  Aquarii 
B.  A.  C.  7740 

5.6 

6.1 

6.9 
6.8 

7.0 

+328 

330 
326 

336 

3.38 

4H.8 
12.1 

130 
151 
,5.1 

-14  305 

M  52.3 
12  10.3 

II   19.7 
"  34  5 

0 

23  34  2 
0  19. 1 

2     99 

14  20.5 

15  >54 

-  4  46.0 

-  4     2.6 

-  2  15.2 
+  9  33  6 
4 10  26.9 

40.6823 
4-1.2420 
-1.2050 
+0.7794 
+1.2650 

0.5196 

0.5193 
0.5177 

0.5082 

0.5077 

40.2299 
0.2305 
0.2322 
0.2415 
0.2419 

+75 
+75 
-31 
+73 
+78 

-  7 
+34 
-90 

-  2 
+33  1 

B.  A.  C.  7774 
ft  Aquarii 
67  Aquarii 
B.  A.  C.  7986 
B.  A  C.  7993 

6.7 

56 
6.4 

59 
6.6 

+335 
3  34 
343 
347 
347 

416.0 
16.7 
18.5 
198 
20.0 

-  9  33  2 
8  20.3 

7  30.1 
5  32  2 
5  21.7 

10 

17  40.5 
19  25.6 

7  43  5 

14  14. 1 

15  23.4 

-II   12.3 
-  9  30  2 

4-    2    26.7 

4  8  46.3 
+  9  53  7 

-0.3189 
-1.1980 
40.9419 
404471 
40.5470 

0.5063 
0.5049 
0.4979 
0.4952 
0.4946 

+0.2436 
0.2446 
0.2500 
0.2519 
0.2520 

+24 
-28 
+82 
+68 

+77 

-90 

+  7 
-20 

-15 

B.  A  C.8017 

12  Piscium 

13  Piscium 
'  15  Piscium 

%  Piscium 

6.1 
6.8 

6.4 
6.6 

45 

-»349 
360 

360 

359 
3.62 

420.2 
22.7 
22.8 

239 
24.2 

-  5  x6.o 
I  36.1 

-  I  39  2 

+  0  44.7 
I   12.9 

11 

17  42.9 

9  16. 1 

10  38.4 

12  37  3 
16  19. 1 

-II  50.6 

+  3  17  0 

<■  4  37  I 
+  6  32.8 

+10    8.7 

+1.0300 
40.9761 
+1.3810 
-0.7435 
-0.3256 

0.4937 
0.4891 

0.4888 

0.4887 

0.4879 

+0.2525 
0.2534 

0.2533 
0.2532 
0.2528 

+85 
+88 
4^88 

+  5 

+27 

+13 
+  9 
+45 
-84 
-62 

22  Piscium 
25  Piscium 
45  Piscium 
51  Piscium 
75  Piscium 

50 
6.4 
69 

6.0 

43.67 

369 
385 

389 
4.10 

■♦25.1 
248 

274 
27.2 

293 

+  2  21.5 

I   31  I 

7     74 

6  23  3 

12  24  4 

13 

21  53  5 

22  31.2 

16  52.9 
20  38  3 
15  34  3 

-  8  25.9 

-  7  49  3 
4XO     3.0 

-10  17.7 
+  8    7  3 

-0.1741 
40.9074 
-0.7015 
41.0300 
-1.X310 

0.4875 

0.4873 
0.4871 
0.4889 
0.4941 

40.2518 
0.2517 
0.2452 
0.2436 
0.2313 

+34 
+90 

+  7 
490 

-21 

-52 
+  5 

-83 

+15 
-78 

n  Piscium 
roi  Piscium 
103  Piscium 
X04  Piscium 
IDS  Piscium 

3.7 
6.3 

6.8 

7-5 
6.3 

44.29 

4  33, 
436 
4-35 
437 

429.7 
29.6 

301 

294 
300 

414  49  I 

14  83 
16     6.4 
13  46.0 

15  53  2 

14 

5     49 

7  23  I 

9  135 

9  14  7 
9  26.9 

-  2  44  7 

-  0  30.4 
4-  I  16.9 
4  I   x8.o 
+  I  29.9 

-0.7577 
40.4990 
-1.2860 
+1.3120 
-0.9922 

0.4997 
0.5008 

0.5016 

0.5016 

0.5017 

+0.2194 
0.2172 

0.2153 
02153 

0.2149 

+  3 

+74 

-37 
490 

-12 

-73 
-12 

-74' 
*44 
74 

3  Arietis 

4  Arietis 

B.  A.  C  549 
1  Arietis 
15  Arietis 

6.0 

57 
8.2 

57 

57 

44.42 

443 
443 
4.50 
4.62 

430.1 
299 

299 
298 

297 

4 16  54.0 
16  268 

16  30.6 

17  19.1 
19     i.i 

15 

13     6.2 

13  570 

14  24 

18  45  3 
I  36.6 

+  5    30 
+  5  52  3 

+  5  57  5 

4IO    32.2 

-  6  48.6 

-1.3400 '0.5037 
-0  6560  0.5042 
-0.7078  0.5042 
-0.6263  0.5069 

-i.i370|  0.5107 

+0.2 1 10 
0.2101 
0.2101 
0.2045 
0.196 1 

-45 ' -73 
+  8    -73 

+  5    -74 
+10 .  -70 

-24|-7ii 

B.  A.  C.  686 

7.2 

4464 

429.6 

4  19    8.1 

3  16.4 

-  5  XX.8 

-0.9417  10.5118 

40. 1938 

-10 

-71 

39 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

1                                                                                DECEMBER. 

Tnb  Star's 

At  Conjunction  in  R.  A 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mag. 

iSg&a    * 

Apparent 
Decunation. 

Washington 
Mean  Time. 

Hour  Angle 
H 

Y 

x' 

y 

N. 

S. 

Aa 

A8 

B 

f 

•       1 

d    h     m 

h      m 

• 

« 

B  Arietis 

57 

+4.67 

+29.4 

+19  25.7 

16     5  27.x 

-  3     4  9 

-0.8472 

0.5x33 

+0.1908 

-  4 

-71 

33  Arietis 

73 

4.68 

29.1 

19  13.2 

5  58.4 

-  2  34-6 

-0.5168 

0.5136 

0.190X 

+15 

-62 

26  Arietis 

6.0 

4.76 

28.8 

19  24.x 

XI  46.6 

+  3     31 

+i  3615   0.5171 

0.1819 

+65 

-15 

V  Arietis 

57 

487 

28.6 

21  31.2 

X5  50.2 

+  6  59.3 

~i  4550  1  0.5198 

0.1756 

-38 

-68 

fi  Arietis 

6.0 

4.86 

28.0 

X9  34.6 

17  37-5 

+  8  43.3 

■♦■1.2070 

0.52 1 1 

0.X729 

*90 

-40 

B.  A.  C.  920 

7.0 

+5.00 

+27.1 

+21  X2.7 

16    I  41.7 

-  7  27.6 

+0.7399 

0.5265 

+0.1596 

+90 

+  9 

e  Arietis 

46 

5.00 

27.1 

20  56.0 

X  51.7 

-  7  18.0 

■n,075o 

0.5267 

0.1594 

+90 

+30 

64  Arietis 

5.7 

524 

25.7 

24  21.7 

13  47  7 

+  4  15  I 

-0.9328 

0.5346 

0.1375 

-IX 

-66' 

7  Tauri 

6.0 

529 

247 

24    73 

x8  32.9 

4  8  50.9 

-0.0367   0.5379 

0.1281 

+41 

-28 

IX  Tauri 

6.7 

538 

24.2 

25    0.0 

21  28.x 

+XI  40.3 

-0.6377 

0.5399 

0.1223 

+  8 

-62 

^  Pleiadum 

6.3 

+537 

+23.6 

+23  58.1 

23  20.9 

-10  30.6 

+0.7218 

0.5409 

+0.118X 

+90 

+  1X1 

17  Tauri 

4-3 

5.36 

23.6 

23  47  6 

23  23.0 

-10  28.6 

+0.9198 

0.5412 

o.xx8x 

+90 

+24 

18  Tauri 

63 

539 

23.6 

24  31  2 

23  299 

-xo  21.9 

+0.1338 

0.5412 

0.1 180 

+51 

-19  i 

19  Tauri 

50 

5.38 

23.5 

24    8.8 

23  31  9 

-10  19.9 

+0.5496 

0.5414 

0.1 180 

+81 

^  3| 

20  Tauri 

50 

5.38 

234 

24    2.9 

23  49  0 

-10  3.4 

+0.6905 

0.5414 

0.1 172 

+90 

+10 

21  Tauri 

7.0 

+538 

+234 

+24  X4.2 

23  51  I 

-10     1.4 

+0.4872 

0.5414 

+0.1 1 72 

+76 

01 

22  Tauri 

7.0 

538 

234 

24  12.6 

23  55  0 

-  9  57  7 

+0.5238 

0.5416 

0.1 170 

+79 

+  ii 

23  Tauri 

47 

5-39 

23.4 

23  37  9 

IT    0     33 

-  9  4a6 

+1.1760 

0.5416 

0.1 169 

+90 

+44' 

24  Tauri 

8.0 

5.38 

233 

23  48.0 

0  31  4 

-  9  22.4 

+1.0450 

0.54x9 

0x157 

+90 

+33 

v  Tauri 

3.1 

5.38 

233 

23  47-4 

0  35  0 

-  9  18.9 

+1.0620 

0.5419 

0.1155 

+90 

+34 

B.  A.  C.  1171 

7.8 

+5.40 

+23.2 

+24     1-9 

z    2.7 

-  8  52.x 

+0.8496 

0.5420 

+0.1 147 

+90 

+22 

27  Tauri 

40 

5.39 

231 

23  44.5 

z  2X.3 

-  8  34  2 

+1.2050 

0.5423 

0.X140 

+90 

+47 

28  Tauri 

6.2 

539 

231 

23  49.5 

I  2X.9 

-  8  33  6 

+  1.1140 

0.5423 

0.1 140 

+90 

^39 

B.  A.  C.  1x92 

6.0 

5.43 

23.2 

25  16.3 

X  5X.X 

-8     54 

-0.4210 

0.5424 

0.1129 

+20 

-48 

/  Tauri 

6.0 

5.58 

21.2 

26  13.0 

II    8.3 

+  0  52.9 

-0.5003 

0.5483 

0.0924 

+15 

-51 

^  Tauri 

5.3 

+5.66 

+20.2 

+27    6.4 

15  22.8 

+  4  58.6 

-1. 1040 

0.5505 

40.0826 

-27 

-63 

X  Tauri 

57 

5.62 

19.8 

25  23.3 

x6  24.x 

+  5  578 

40.8606 

0.5511 

0.0802 

+90 

+24 

W.  iv,  1421 

6.0 

592 

X4.2 

27  54-2 

18  12  57.2 

+  I  47  3 

-0.7536 

0.5603 

40.0292 

-  I 

-62 

136  Tauri 

5-3 

6.01 

8.2 

27  35.3 

J»    7  359 

-  4  M  5 

-0.3222 

0.5644 

-0.0202 

+25 

-34 

1     r  Geminorum 

1 

3.2 

595 

+  0.8 

25  MO 

ao    5    9.7 

-  7  27.9 

+1.1560 

0.5639 

0.0772 

+90 

+46 

'  37  Geminorum 

6.3 

+5.94 

-  0.9 

+25  30.3 

ZO      X.2 

-  2  47  0 

+0.4583 

0.5627 

-0.0897 

+74 

+  z 

39  Geminorum 

6.3 

5-97 

1.4 

26  X3.0 

II    300 

-  I  21.4 

-0  4385 

0.5626 

0.0934 

4l8 

-47 

40  Geminorum 

1        .«-«      • 

6.3 

597 

15 

26    33 

XX  47.1 

-  x     4.9 

-0.2923 

0.561 1 

0.0941 

+27 

-38 

49  Gemmorum 

7.2 

5.96 

36 

25  55  2 

17  31  7 

+  4  27.4 

-0.6226 

0.5604 

0.1085 

+  8 

-^4 

B.  A.  C.  2363 

7  3 

591 

37 

24  53  3 

18  X4.8 

+  5     8.9 

-fo.4001 

0.5603 

0.1103 

+69 

-  5 

52  Geminorum 

6.3 

+5.91 

-  3.8 

+25     38 

x8  21.1 

+  5  150 

40.2028 

0.5603 

-O.I  106 

+56 

"I4 

K  Geminorum 

37 

582 

8.0 

24  38.7 

21    7  17.5 

-  6  M  4 

-1.0810 

0.5560 

0.1413 

-23 

-65 

82  Geminorum 

6.3 

5.75 

8.4 

23  23.8 

9    71 

-  4  30.6 

-0.0248 

05552 

0.1452 

+42 

-29 

84  Geminorum 

1     ■  ^_         , 

6.8 

5.67 

8.9 

22  35  9 

XX     5.8 

-  2  36,1 

+0.5304 

0.5546 

0.1497 

478 

-  I 

7  Cancri 

6.3 

567 

10.3 

22  21.5 

15  53  3 

+  2     1.3 

+0.0424 

0.5526 

0.I60X 

+46 

-27: 

/A^  Cancri 

6.3 

+566 

-10.7 

+22  55  7 

x6  58.2 

+  3     30 

-07357 

0.5522 

-0.1623 

+  2 

-67 

B.  A.  C.  2703 

75 

5.66 

10.8 

22  45.2 

17     59 

+  3  II  4 

-0.5716 

0.5521 

0.1625 

+12 

-61 

fi^  Cancri 

57 

563 

10.9 

21  52.8 

17  38.2 

+  3  42  6 

+0.2663 

0.5520 

0.1637 

+59 

-x6 

B  A.  C.  2788 

6.0 

556 

12.4 

21     43 

23  164 

+  9    90 

f  0.1637 

0.5493 

01753 

+53 

23 

n  Cancri 

5.4 

550 

139 

20  47  5 

2%    4  51 7 

-  9  27.2 

-0.5498 

0.5466 

0.1860 

+  M 

-62 

,  35  Cancri 

6.3 

+546 

-14.0 

+X9  56.6 

6     36 

-  8  17.7 

■»  0.1 194 

0.5461 

-0.1882 

+50 

-26 

B.  A.  C.  2899 

7.2 

5.41 

14-4 

19  37-6 

7  109 

7  127 

+0.2404 

0.5455 

01904 

+57 

-20 

1        B.  A.  C.  2907 

8.8 

543 

14.6 

19  57  2 

7  48  2 

-  6  36.7 

-0.2211 

05450 

O.I9I4 

+42 

-44  1 

'  38  Cancri 

7.0 

543 

M7 

20    8.5 

8     32 

-  6  22.2 

-o.4t>85 

05449 

0.1920 

4l8 

-58  t 

B.  A.  C.  2914 

7.2 

542 

14.7 

19  54.2 

8    71 

-  6  18.5 

-0.2298 

0.5449 

O.X922 

+31 

-45 

39  Cancri 

7.0 

+543 

-14.8 

420  22.3 

8  13.8 

-  6  II. 9 

-07439 

0.5449 

-0.1923 

+  2 

-69 

40  Cancri 

73 

543 

14.8 

20   20.x 

8  i6.2 

-  6     9.6 

-0.7124 

0.5449 

0.1923 

+  4 

-70 

J        B.  AC.  2919 

7-3 

542 

X4.8 

20      2.0 

8    21. 1 

-  6     49 

"04123 

05449 

0.1925 

♦■21 

-55 

1     e  Cancri 

7-2 

5.41 

14.8 

19  54  5 

8  23  6 

-  6     2.5 

-0.2877 

0.5448 

0.1927 

^28 

-48 

/  Cancri 

7.1 

542 

14.8 

20    5.1 

8  309 

-  5  55  5 

-0.4983 

0.5448 

0. 1928 

^16 

-60 

B.  A.  C.  2925 

1 

7.7 

+5.4X 

-14.9 

+19  56.7 

8  36.9 

-  5  49.7 

-0.3701 

0.5446 

-0.X930 

+23 

"'" 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


DECEMBER. 


Thk  Star's 


Name. 


B.  A.C  2931 
44  Cancri 

0  Cancri 
68  Cancri 
71  Cancri 

B.  A.  C.  3103 

78  Cancri 
7  Leonis 

II  Leonis 
if  Leonis 

18  Leonis 

19  Leonis 

B.  A.  C.  3345 
31  Leonis 
23  Leonis 

V  Leonis 

A  Leonis 

44  Leonis 

48  Leonis 

351  Sextan  tis 

37  Sextantis 

38  Sextantis 
J  Leonis 
/'Leonis 

75  Leonis 

76  Leonis 

79  Leonis 

V  Leonis 
y  Virginis 
X  Virginis 

ijf  Virginis 

75  Virginis 

83  Virginis 

85  Virginis 

B.  AC.  4722 

B.  A  C.  4923 
42  Librae 

B.A  C  5197 
d  Scorpii 
A'  Scorpii 

B.  A.  C  5253 
B.  AC.  5255 

3  Scorpii 

4  Scorpii 
ir  Scorpii 

B  A.  C  5314 
B  A.  C  5347 
(T  Scorpii 

1  Scorpii 

B.  A  C  5800 


Mag. 


75 
8.3 
4.0 

75 
8.0 

75 
7.8 
6.1 
6.8 
6.0 

6.0 
7.0 
8.0 
6.8 
6.3 

5  3 

4-7 
6.0 

5.5 
6.2 

6.3 
7.8 
53 
6.2 

57 

6.3 
6.0 

44 
57 
5.2 

6.0 
6.0] 

65 

5.8  I 

73 

57' 
60 

5  3 
52' 

58' 

6.0 1 

6.7  I 
63 
3  4 

57 

6.0 

1.2 ' 
75 


Red'ns  from 
ibg6.o. 


Aa 


s 
+542 
535 
5  34 
5.24 
5.25 

•I-5.22 

523 
4.96 

495 
4.92 

+4.85 

483 
483 
4.86 
4.86 

•1^4.81 
4.69 

458 
4.48 

441 
+4.42 

441 

4.30 
4.22 

419 


A« 


Apparent 
DecnnaUoo. 


-150 
148 

15.1 
16.7 

173 

-X73 
17.7 

199 
20.2 
20.7 

-20.3 
20.31 
20.3 
21.0 

21. 1 
i 
-21.61 

21.9 

22.9' 

23.0 

23.0 

-237 

237 
23.8 

237 
243 


+4.17 

24.2 

4.14 

24.4 

405 

24.1 

370 

230 1 

3.68 

234 

+361 

23.1 

346 

21  2 

344 

208 

343 

209 

3  35 

:  19  7 1 

+322, 
3231 
324 
324 

323' 

t 
+322 

3  23  I 
3-24  1 
324 

+3.23 
324 
321 

322 
+3  19 


19.2 
15.2  I 

M7i 
14  2  I 

142^ 

144. 
14  1 

14.2  ■ 

13-9 
138 

136 
132 
12.8 
12.2 
9  5 


+20 

iS 
8 

7 
7 

7 
7 
4 
4 
4 

2 
2 
I 

2 

3 

2 
o 

9 
7 
5 

+  6 
6 

4 

2 

2 

+  2 
•«•  I 

-  o 
8 
7 

-  8 

X4 
15 
15 


145 
312 

32.0 

29.0 

480 

31.6 

531 
503 
48.7 
295 

16.9 
2.6 

54-3 
19.3 
327 

56.0 
30.0 
184 
28.9 
17. 1 

54  9 
533 

lO.I 

308 

345 

12.8 

583 

154 

531 
25.8 

58.9 
50.1 
39.8 
15.1 


17  43.2 


-20 

23 
24 
25 
25 

-24 
25 
24 
25 
25 

-25 

26 

25 
26 

-26 


570 
29.0 

23.6 

26.3 

1.2 

13.6 

<'>3 
563 
578 
49.1 

347 

30 

20.8 

X2.3 
518 


At  Conjunction  in  R.  A. 


Washinffton 
Mean  Time. 


d 
22 


h     m 
9     1.2 

9  38  4 
10  209 

18  12.6 

4.6 


Hoar  Angle 
H 


23 


20 

20 
21 
10 
II 

M 


18.7 

361 
16.1 

174 
03 

180.     - 


15  -    -, 

15  482 

15  51  8 

17  25  3! 

17  306! 


20  58.0 

24  I  40.0 

10  55 
14  46.0 
18  569 

20  17  5 

20  53  5 

25  3  2J.6 
6  32.0 
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OCCULTATIONS  VISIBLE  AT  WASHINGTON 

DURING  THE  YEAR 

1896. 

The  Stab's 

IMMERSION. 

EMERSION. 

5 

! 

00 

Date. 

Washington. 

Angle  from 

Wash 

Sidereal 
Time. 

h     m 

ington. 

Mean 
Time. 

Angle 

1  from 

tion 
iltati 

Name. 

Mag 

Sidereal 
Time. 

Mean 
Time. 

North 
Point 

Vertex. 

North 
Point. 

0 

Vertex. 

§ 

h    m 

h     m 

0 

0 

h     m 

0 

h     m 

Jan.      2 

80  Cancri 

6.8 

4  10 

10     I 

91 

146 

4  55 

II      5 

311 

4 

I     4 

3 

a  Leonis 

13 

5  34 

10  41 

lOI 

154 

6  37 

II   44 

313 

3 

I     3 

4 

56  Leonis  ♦ 

6.6 

3  32 

8  35 

50 

98 

3  55 

8  58 

358 

47 

I  23 

6 

X  Virginia* 

52 

5  12 

10     7 

192 

243 

5  24 

10  19 

221 

272 

0  12 

7 

83  Virginis 

6.0 

12  30 

17  20 

173 

188 

13  24 

18   14 

259 

263 

0  54 

19 

21  Piscium* 

5.8 

6    6 

10  10 

9 

318 

6  40 

10.44 

297 

247 

0  34 

23 

B.  A.  C.  920  ♦ 

7.0 

"     4 

14  52 

94 

46 

II  52 

15  39 

225 

190 

0  47 

24 

7  Tauri 

6.0 

I  57 

5  41 

16 

63 

I  52 

6  37 

291 

316 

0  56 

24 

18  Tauri 

6.3 

8  15 

II  59 

95 

37 

9  18 

13     2 

253 

198 

X     3 

26 

136  Tauri  t 

5-3 

12  44 

16  20 

93 

44 

13  34 

17     9 

284 

240 

0  49 

28 

K  Geminorum 

37 

6  iz 

9  40 

158 

204 

7     I 

10  29 

234 

259 

0  49 

30 

V  Leonis 

5.3 

14  40 

17  59 

80 

27 

15  21 

18  40 

341 

288 

0  41 

31 

49  Leonis 

6.0 

4    6 

7  23 

87 

138 

4  55 

8  12 

322 

14 

0  49 

«  ^     31 

38  Sextantis 

7.8 

IX  41 

14  57 

106 

86 

12  47 

16    2 

333 

297 

I     5 

Feb.    15 

14  Piscium* 

59 

5  45 

8      2 

86 

35 

6  36 

854 

220 

170 

0  52 

19 

26  Arietis 

6.0 

7    7 

9    8 

50 

354 

8     8 

10  10 

179 

125 

I     2 

21 

/  Tauri 

6.0 

4  58 

6  52 

33 

355 

6    2 

7  56 

302 

247 

I     4 

22 

W.  iv,  X421 

6.0 

5  33 

7  23 

109 

81 

655 

8  45 

246 

188 

I    22 

24 

A  Geminorum 

5.7 

12   58 

14     6 

175 

118 

13  23 

14  30 

226 

171 

0  24 

25 

//  Cancri* 

54 

15  55 

17  32 

151 

105 

16  31 

18     8 

251 

208 

0   36 

26 

80  Cnncri 

6.8 

5  26 

7     X 

86 

36 

6  30 

8     4 

320 

266 

X      3 

27 

a  Leonis 

13 

5  19 

6  49 

82 

133 

6    9 

7  40 

331 

18 

0   51 

27 

44  Leonis 

6.0 

15  37 

17     5 

151 

99 

16  23 

17  52 

270 

219 

0   47 

28 

75  Leonis 

57 

M  33 

15  58 

174 

130 

15  15 

16  40 

257 

210 

0  42 

28 

79  Leonis* 

6.0 

17  28 

18  53 

87 

36 

18  II 

•    19  36 

328 

278 

0  43 

Mar.     4 

4  Scorpii 

6.3 

II  41 

12  47 

91 

134 

12  42 

13  48 

317 

352 

I     I 

9 

17  Capricornif 

6.0 

15  34 

16  20 

124 

173 

16  21 

17    7 

208 

252 

0  47 

21 

136  Tauri 

5.3 

10     5 

10     5 

156 

95 

10  42 

10  42 

226 

167 

0  37 

22 

39  Geminorum 

63 

12  51 

12  46 

137 

83 

13  38 

13  33 

257 

206 

0  47 

22 

40  Geminorum 

6.3 

13  23 

13  18 

174 

122 

13  43 

13  38 

219 

169 

0  20 

23 

K  Geminorum 

37 

5  31 

5  24 

149 

203 

6  31 

6  23 

240 

280 

0  59 

25 

23  Leonis 

6.3 

13    0 

12  44 

140 

90 

14     0 

13  43 

207 

154 

0  59 

26 

49  Leonis 

6.0 

5  53 

5  33 

87 

138 

6  47 

6  28 

331 

20 

0  55 

26 

37  Sextantis 

6.3 

13  13 

12  53 

138 

98 

14  17 

13  56 

295 

248 

I     3 

26 

38  Sextantis 

78 

13  47 

13  26 

104 

60 

14  44 

14  24 

327 

278 

0  58 

April    X 

r  Scorpii 

32 

14  26 

13  41 

137 

160 

15  46 

15     2 

257 

266 

I  21 

5 

B.  A.  C.  7049 

6.5 

15  29 

14  29 

42 

90 

16  27 

15  27 

293 

335 

0  58 

7 

MARsf 

15  57 

14  48 

56 

108 

17     5 

15  56 

260 

309 

I     8 

15 

19  Tauri 

50 

10  19 

8  40 

122 

72 

II     4 

9  25 

228 

181 

0  45 

15 

i8  Tauri 

6.3 

10  32 

8  53 

21 

332 

10  56 

9  17 

329 

281 

0  24 

15 

21  Tauri  t 

22  Tauri; 

7.0 

xo  34 

8  56 

102 

53 

II  16 

9  37 

248 

204 

0  41 

15 

7.0 

10  39 

9    0 

109 

60 

II  27 

9  48 

241 

197 

0  48 

20 

If  Cancri 

5-4 

12  58 

10  59 

143 

87 

13  10 

II  51 

271 

216 

0  52 

20 

39  Geminorum  * 

6.3 

16     3 

14     4 

57 

12 

16  31 

14  32 

345 

302 

0  28 

20 

40  Geminorum* 

6.3 

16     3 

14     4 

67 

21 

16  37 

14  37 

336 

293 

0  33 

22 

44  Leonis 

6.0 

15  25 

13  17 

118 

66 

16  20 

14  12 

302 

251 

0  55 

23 

75  Leonis 

57 

15  23 

13  II 

134 

86 

16  21 

14  10 

291 

241 

0  59 

23 

76  Leonis 

6.3 

16  24 

14  13 

154 

104 

17  10 

14  59 

265 

214 

0  46 

28 

4  Scorpii  f 

6.3 

10  38 

8    12 

172 

221 

II     9 

8  40 

232 

279 

0  28 

30 

B.  A.  C.6127 

51 

12  47 

10    8 

83 

133 

13  47 

II     9 

291 

335 

X       I 

May   18 

71  Cancri 

8.0 

10  56 

7     7 

179 

135 

II  37 

7  49 

247 

197 

0  42 

19 

V  Leonis 

5.3 

9  52 

5  59 

78 

78 

10  41 

6  49 

357 

337 

0  50 

23 

75  Virginis 

6.0 

14  36 

10  27 

173 

157 

15  25 

II   16 

254 

228 

0  49 

June     7 

/i  Arietis* 

6.0 

18  53 

13  44 

73 

118 

19  44 

14  35 

241 

284 

0  5x 

13 

7  Cancri* 

6.3 

15  21 

9  49 

"3 

66 

16     8 

10  36 

285 

244 

0  47 

28 

fi  Capricorni* 

52 

15  31 

9     I 

2 

55 

15  53 

9  23 

319 

II 

0   22 

30 

II  Piscium 

64 

19  58 

13  18 

73 

118 

21    12 

14  33 

213 

248 

X  15 

30 

13  Piscium 

6.4 

22  27 

15  48 

37 

55 

23    52 

17  12 

239 

231 

X  24 

July      3 

104  Piscium 

75 

20  22 

13  31 

84 

137 

21    21 

14   29 

215 

268 

0   58 

4 

26  Arietis 

6.0 

0     4 

17     8 

178 

228 

0  45 

17  5" 

'     295 

341 

0  42 

NuTE.  -The  an);les  of  position  arc  countcl  froji  tha  north  point  and  vertex  of  the  moon's  limb,  toward  the  cast. 

*  Whole  occultation  below  the  horizon  of  Washington.  t  Immersion  below  the  horizon  of  Washington. 

t  Emersion  below  the  horizon  of  Washington. 
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OCCULTATIONS  VISIBLE  AT  WASHINGTON 

DURING  THE  YEAR 

1896. 

Thr  Star's 

IMMERSION. 

EMERSION. 
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Mag, 
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Time. 
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h    m 

e 

h    m 

e 
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h    m 

July    11 

B.  A.  C.  3103  • 

7-5 

I     8 

17  45 

170 

213 

I   28 

18     4 

218 

264 

0  19 

II 

Jupiter 

2    21 

x8  58 

120 

170 

3   16 

19  52 

271 

324 

0  54 

25 

44  Capricorni 

6.1 

22   22 

14     4 

179 

168 

23    12 

14  53 

286 

264 

0  49 

25 

45  Capricorni 

6.3 

22    19 

14     I 

109 

99 

23     3 

14  45 

176 

155 

0  44 

28 

21   Piscium* 

5-8 

17      7 

8  38 

45 

96 

18      2 

9  33 

260 

311 

0  55 

Aug.      2 

.^  Pie ia dura 

6.5 

20  35 

II  46 

118 

167 

21    II 

12  22 

203 

255 

0  36 

2 

19  Tauri 

50 

20   31 

II  52 

80 

129 

21  35 

12  46 

239 

293 

0  54 

2 

21  Tauri 

7.0 

21      0 

12   II 

73 

124 

21    56 

13    6 

225 

280 

0  55 

2 

20  Tauri 

50 

21      0 

12  II 

118 

169 

21  37 

12  48 

201 

255 

0  37 

2 

22  Tauri 

70 

21      3 

12  14 

81 

132 

21    58 

13    8 

237 

292 

0  54 

i6 

r  Scorpii 

32 

18    13 

8  30 

124 

103 

19   21 

9  37 

242 

209 

I     7 

21 

31  Capricorni 

6.7 

16  45 

641 

55 

lOI 

17   56 

7  53 

263 

294 

I   12 

21 

I  Capricorni 

4-4 

19  55 

9  51 

13 

31 

20  55 

10  51 

284 

290 

I     0 

22 

/••  Aquarii 

56 

20  32 

10  24 

49 

71 

21  57 

II  50 

237 

238 

I  26 

22 

B.  A.  C.  7740 

7.0 

22  27 

12  19 

14 

9 

23  35 

13  26 

266 

246 

I     7 

23 

B  AC.  8017 

6.1 

2     3 

15  50 

57 

16 

3  13 

17    0 

212 

165 

I  10 

24 

13  Piscium* 

64 

16  47 

6  32 

7 

58 

17  28 

7     3 

301 

352 

0  31 

24 

14  Piscium  f 

59 

17  31 

7  16 

no 

161 

18  12 

7  57 

192 

242 

0  41 

29 

7  Tauri 

6.0 

2  34 

15  58 

61 

95 

4    6 

17  29 

253 

228 

I  31 

Sept.     2 

A  Geminorum 

57 

4     6 

17  13 

107 

166 

5  24 

18  32 

271 

324 

I   19 

«8 

fi  Capricorni 

52 

19    8 

7  14 

29 

62 

20  20 

8  26 

268 

289 

I   12 

20 

12  Piscium 

6.8 

I  54 

13  52 

54 

17 

3  10 

15    7 

233 

187 

I  15 

24 

26  Arietis 

6.0 

5  " 

16  52 

91 

39 

6  26 

18    7 

231 

175 

I  15 

29 

39  Geminorum 

6.3 

4  16 

15  38 

89 

148 

5  40 

17     2 

285 

330 

I  24 

29 

40  Geminorum 

6.3 

4  47 

16    8 

123 

181 

6    6 

17  28 

255 

287 

I  21 

30 

82  Geminorum 

63 

X  29 

12  48 

172 

225 

I  44 

13     2 

201 

255 

0  14 

Oct     15 

44  Capricorni 

61 

22  37 

8  57 

55 

41 

23  57 

10  17 

230 

200 

I  20 

t       ^» 

21  Piscium 

5-8 

x8  34 

4  43 

54 

105 

19  38 

5  46 

243 

290 

I     3 

22 

B.  A.  C.  920 

7.0 

I  39 

II  31  ,     133 

170 

2     6 

II  58 

169 

187 

0  27 

23 

^  Pleiadum 

6.3 

22  29 

8  17         87 

143 

23  30 

9  18 

226 

284 

I     I   . 

23 

19  Tauri 

50 

22  58 

8  36         57 

114 

23  54 

9  42 

256 

314 

I     6 

23 

20  Tauri 

5.0 

23     2 

8  50         92 

150 

0    4 

9  52 

220 

278 

I     2 

23 

21  Tauri 

7.0 

23  II 

8  59 

53 

III 

0  18 

10    6 

259 

313 

I     7  1 

23 

22  Tauri 

7.0 

23   13 

9     I 

71 

128 

0  22 

10  10 

251 

309 

^    9  . 

28 

B.  A.  C.  2788  t 

60 

0  33 

10     I 

138 

183 

I  13 

10  42 

241 

290 

0  41  , 

28 

35  Cancri 

6.3 

9     I 

18  28 

164 

147 

ID      0 

19  27 

255 

214 

0  59 

28 

B.  A.  C.  2899 

7.2 

10  38 

20     5 

158 

no 

II    38 

21     4 

264 

209 

0  59  ' 

Nov.     9 

h^  Sagittarit 

54 

20  22 

5     3 

67 

55 

21    41 

6  22 

245 

2l8 

I  19  ' 

9 

//'  Sagittarii 

74 

20  26 

5     7 

15 

3 

21    15 

5  57 

299 

272 

0  50 

12 

B.  A.  C  7740 

7.0 

21  57 

6  27 

99 

102 

22  53 

7  23 

183 

171 

0  56 

19 

19  Tauri 

50 

9  24 

17  24 

98 

44 

10   22 

18  22 

254 

204 

0  58 

19 

.V"  Pleiadum 

6.3 

9  28 

17  28 

150 

96 

9  54 

17  54 

201 

149 

0  26 

19 

21  Tauri 

7.0 

9  44 

17  44 

80 

26 

10  41 
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FOR  WASHINGTON  MEAN  NOON. 

Date. 

k 

t 

d 

L 

Date. 

k 

• 

t 

0 

Z 

Jan. 

X 

0.978 

• 
17.2 

e 
8.7 

30.9 

July       4 

0.381 

• 
103.7 

« 
169.0 

398 

6 

0.949 

26.0 

0.6 

36.5 

9 

0.522 

87.4 

1739 

498 

XI 

0.897 

37-5 

3540 

44.8 

14 

0.678 

69.1 

179.8 

598 

i6 

0.806 

523 

348.5 

554 

19 

0.830 

48.7 

187.2 

67.2 

21 

0.656 

71.8 

343.5 

65.1 

24 

0943 

27.5 

197.9 

67.7 

26 

0.441 

96.8 

338.8 

63.6 

29 

0.994 

8.9 

228.6 

606 

31 

0.203 

126.5 

332.8 

39.8 

Aug.       3 

0.991 

II.O 

349.3 

50.8 

Feb. 

5 

0.038 

157.6 

314.6 

8.7 

8 

0.958 

23.6 

8.4 

42.4 

10 

0.020 

163.8 

203.7 

4.3 

13 

0.914 

341 

15.6 

36.2 

15 

0.122 

139.3 

176.6 

21.2 

18 

0.867 

42.8 

19.7 

32.3 

• 

20 

0.260 

118.7 

170.4 

332 

23 

0.819 

50.3 

22.5 

30.1 

25 

0.389 

102.8 

166.6 

36.5 

28 

0.770 

57.4 

24.4 

29.2 

Mar. 

I 

0.494 

90.7 

163.4 

354 

Sept.      2 

0.717 

643 

258 

29.4 

6 

0.578 

81.0 

160.5 

331 

7 

0.656 

71.8 

26.9 

30.6 

XI 

0.646 

73.1 

157.6 

313 

12 

0.585 

80.2 

27.2 

32.6 

x6 

0.707 

65.5 

155.0 

304 

17 

0.496 

90.4 

28.2 

348 

21 

0.761 

58.6 

152.6 

30.6 

22 

0.385 

103.3 

29.8 

358 

26 

0812 

51-5 

150.6 

317 

27 

0.248 

120.3 

32.0 

31.8 

31 

0.862 

436 

148.9 

34.4 

Oct.        2 

0.102 

142.7 

36.6 

18.0 

Apr. 

5 

0.913 

344 

1474 

38.8 

7 

0.007 

170.3 

63.6 

1.6 

10 

0.960 

23.0 

146.0 

456 

12 

0.021 

163.2 

1997 

48 

15 

0.994 

87 

139.6 

547 

17 

0.240 

121.3 

206.7 

441 

20 

0.994 

91 

342.4 

64.0 

22 

0.484 

91.7 

208.6 

635 

25 

0935 

29.6 

3347 

691 

27 

0688 

67.9 

209.1 

61.7 

30 

0.817 

50.6 

337.7 

66.4 

Nov.       I 

0.826 

493 

208.6 

51.6 

May 

5 

0.668 

70.3 

342.3 

58.0 

6 

0.908 

35-3 

207.2 

41.7 

10 

0.521 

87.6 

3456 

48.2 

XI 

0.955 

24.5 

204.8 

34.4 

15 

0.389 

102.8 

348.7 

39-3 

16 

0.981 

16.9 

200.9 

295 

20 

0.273 

1 17.0 

3505 

309 

21 

0.989 

11.8 

1938 

26.3 

25 

0.172 

131.0 

3546 

22.2 

26 

0.999 

35 

164.0 

24.8 

30 

0.088 

145.5 

358.6 

12.9 

Dec.        I 

0.999 

4.1 

40.8 

243 

June 

4 

0.029 

160.5 

79 

4.6 

6 

0.992 

99 

234 

24.9 

^ 

9 

0.004 

172.8 

62.2 

0.7 

IX 

0.980 

16.3 

155 

26.7 

14 

0.019 

164.0 

141.8 

3.1 

x6 

0.958 

235 

9.6 

299 

19 

0.074 

148.4 

155.1 

II. I 

21 

0.923 

32.2 

39 

350 

«4 

0.150 

1344 

160.7 

19.9 

26 

0.865 

43.1 

358.4 

42.5 

29 

0.258 

118.9 

164.8 

29.6 

31 

0.773 

56.8 

3536 

52.5 

NOTATION. 

k,  ( 

the  n 

itio  of  the 

\  illumina 

ted  portio 

)n  of  the  apparent  d 

isk  to  the 

entire  9\ 

>parent  di 

sk  con- 

sid 

ered  as  th 

e  superfic 

es  of  a  cii 

•cle. 

/,   ' 

the  a 

ugle  betMi 

een  the  & 

(un  and  e 

arth,  as  8( 

een  from  t 

he  planet. 

\ 

a                -  ■ 

• 

0,  the  angle  which  the  line  joining  the  cusps,  or  extremities  of  the  illuminated  portion,  makes 
with  the  meridian. 

Z,  the  brilliancy  of  the  disk.  The  unit  of  Z  is  the  amount  of  light  received  by  an  eye  from 
a  circular  disk  with  the  same  albedo  as  the  planet,  subtending  an  angular  radius  of  one 
second  of  arc,  situated  at  distance  unity  from  the  sun,  and  illuminated  by  the  latter  as 
the  mean  disk  of  the  planet  is  illuminated. 
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FOR  WASHINGTON  MEAN  NOON. 

1 
1 

1 

Date. 

k 

• 

t 

6 

L 

Date. 

k 

• 

f 

0 

L 

Jan. 

X 

0.652 

« 
72.2 

• 
1959 

107.8 

July       4 

x.ooo 

• 

2.0 

« 
208.3 

1 
46.9 

6 

0.671 

70.0 

193.8 

Z02.8 

9 

x.ooo 

1-4 

29x8 

469 

XI 

0.689 

67.7 

191.5 

98.1 

14 

1. 000 

2.3 

338.0 

470  , 

x6 

0707 

655 

189.0 

937 

19 

0.999 

43 

3524 

47  I  , 

21 

0.723 

63.4 

186.4 

89.6 

24 

0.997 

6.2 

3591 

47  3  . 

26 

0.739 

61.4 

183.7 

85.8 

29 

0.995 

8.1 

3.7 

47.5 

31 

0.754 

594 

180.8 

82.3 

Aug.       3 

0992 

lO.O 

7-4 

477 

Feb. 

5 

0.769 

574 

178.0 

79.1 

8 

0989 

12.0 

X0.2 

48.0 

lO 

0783 

55.5 

175.1 

76.2 

13 

0985 

139 

12.7 

483 

15 

0.797 

53.6 

172.3 

735 

18 

0.981 

15.8 

147 

487 

20 

0.810 

51.7 

169.6 

71.0 

23 

0.976 

17.7 

16.3 

491 

25 

0.822 

49-9 

167.0 

68.7 

28 

0971 

X95 

17.6 

496 

Mar. 

z 

0.834 

48.1 

164.6 

66.5 

Sept.       2 

0.965 

2x4 

18.8 

50.1 

6 

0.846 

46.2 

162.3 

64.5 

7 

0.959 

233 

195 

50.7 

IX 

0.857 

44-4 

160.2 

62.7 

X2 

0953 

251 

20.0 

513 

i6 

0.868 

42.6 

158.4 

61.0 

17 

0.946 

27.0 

20.2 

52  0 

21 

0.878 

40.8 

156.9 

595 

22 

0938 

28.8 

20.2 

52.7 

26 

0.888 

39.0 

1556 

58.x 

27 

0930 

30.6 

19.9 

535 

31 

0.898 

37.2 

1545 

567 

Oct.        2 

0.922 

324 

193 

544 

Apr. 

5 

0.907 

355 

1536 

555 

7 

0.914 

342 

18.5 

554 

xo 

0.9x6 

33-7 

1530 

54.4 

12 

0.905 

36.0 

17.4 

56.5 

15 

0924 

31.9 

152.7 

534 

17 

0896 

377 

16.0 

57.6 

20 

0.932 

30.x 

1529 

52.5 

22 

0.886 

394 

143 

58.8  , 

25 

0940 

28.3 

153.2 

5x7 

27 

0876 

41.2 

125 

602  \ 

30 

0.947 

26.5 

1537 

50.9 

Nov.       I 

0.866 

43.0 

10.5, 

61.7 

May 

5 

0954 

24.7 

154.5 

50.2 

6 

0.855 

44.7 

8.2 

63.3 

10 

0.961 

22.8 

1557 

49.6 

II 

0.844 

46.5 

58 

650 

15 

0.967 

21.0 

157.2 

49.1 

16 

0.833 

48.3 

33 

66.8 

20 

0.972 

19.1 

158.9 

48.6 

21 

0.821 

50.x 

0.7 

68.8 

25 

0.977 

17.2 

i6x.o 

48.2 

26 

0.809 

51.9 

358.1 

71.0 

30 

0.982 

15.4 

163.4 

47.8 

Dec.        I 

0.796 

53.7 

355.6 

734 

June 

4 

0.986 

135 

X66.X 

475 

6 

0.783 

55.5 

3531 

76.0 

9 

0990 

XX.6 

1693 

47  3 

II 

0.769 

57-4 

350.7 

78.8 

M 

0.993 

9.6 

X72.8 

471 

16 

0.755 

593 

348.5 

81.8 

19 

0.995 

7-7 

176.8 

470 

21 

0.740 

6X.3 

346.4 

85.x 

24 

0997 

5.8 

X82.6 

470 

26 

0.725 

633 

3445 

88.7 

1 
1 

29 

0.999 

3.8 

190.5 

469 

31 

0.708 

654 

342.8 

92.6 
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SATELLITES  AND  DISK  OF  MARS,  1896. 


APPARENT  ORBITS  OF  THE  SATELLITES  OF  MARS  DURING  THE  OPPOSITION  OF  t8g6, 

AS  SEEN  IN  AN  INVERTING   TELESCOPE. 

The  circle  represents  the  disk  of  the  planet  and  is  on  the  same  scale  as  the  orbits. 


WASHINGTON  MEAN 

TIME  OF  GREATEST 

ELONGATION. 

Phobos. 

Deimos. 

d 

h 

1 

d 

h 

d     h 

d     h 

1 

d     h 

Nov.       1 1 

20.2 

W.  1     Nov. 

28 

139 

E. 

Dec. 

15     7.6  W. 

Nov. 

5  23.4 

W.       Dec. 

4     8.4  E. 

12 

22.9 

E. 

29 

16.7 

W. 

16  10.4  E. 

7  20.8 

E.   i 

6     5.8  W 

M 

^7 

W.  1 

30 

195 

E. 

17  13.2  W. 

9  18.2 

W. 

8     32  E. 

15 

45 

E.        Dec. 

I 

22.2 

W 

18  15.9  E. 

IX   X5.6 

E. 

10    06  W 

i6 

73 

W. 

3 

I.O 

E. 

19  18.7  W. 

13  130 

W. 

II  22.0  E 

17 

XO.I 

E. 

4 

3.8 

W 

20  21.5  E. 

15  10.4 

E. 

X3  19  4  W. 

i8 

12.9 

W 

5 

6.6 

E.    ' 

22     0.3  W. 

17     7.8 

w. ; 

15  168  E. 

19 

15.6 

E 

6 

9  4 

W 

23     3.1  E. 

19     52 

E.   i 

17  14.2  W. 

20 

18.4 

W. 

7 

12.1 

E. 

24    5.9  w. 

21     2.6 

W.  1 

19  1 1.6  E 

21 

21.2 

E. 

8 

14.9 

W. 

25    8.7  E. 

23     0.0 

E 

21     9.0  W. 

23 

0.0 

W. 

9 

177 

E.    1 

26  11.5  W. 

24  21.4 

W. 

23    6.4  E 

24 

2.8 

E    . 

xo 

20.5 

W. 

27  X4.2  E. 

26  18.8 

E. 

25    38  vv 

25 

56 

W 

II 

233 

E. 

28  17  0  W. 

28  16.2 

W 

27     I  2  E 

26 

83 

E. 

13 

2.1 

W. 

29  19  8  E. 

30  136 

E. 

28  22  6  W 

27 

II. I 

W 

14 

4.8 

E. 

30  22.6  W. 

Dec. 

2    II.O 

W. 

30  20.0  E. 

Date. 

Position  An 

Rle. 

Distance. 

D 

ate. 

Position  Angle. 

Distance. 

Nov. 

d 
20 

e 
62.5 

M 
22.3 

Nov 

d 
20 

1 
0 

62.9 

558 

Dec. 

10 
31 

59  3 
56.6 

23.0 
20.4 

Dec. 

10 
31 

599         i 
573 

57  3 
51.0 

For  Phobos  every  seventh  eastern  and  western  elongation  is  given  and  for  Deimos  every 
third;  tlic  intermediate  ones  may  be  found  by  adding  the  periodic  time  of  each  satellite. 
Periodic  time  of  Phobos,  71*  39111  i3".94.     Periodic  time  of  Deimos,  3011  17m  54'.38. 


Jan.        I, 

31. 
March     i. 

31. 
April    30, 


0985 
0.962 

0.943 
0.921 

0.898 


APPARENT  DISK  OF  MARS. 


May 

Iune 
uly 
Aug, 


30. 

0.878 

Sept. 

27. 

0.870 

29. 

0.862 

Oct 

27. 

0.920             1 

29. 

0852 

Nov. 

26. 

0.986              ; 

28. 

0852 

Dec 

26. 

0.987 
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APPARENT  ORfiirS  OF  T///-:  SATEIJJTES  OF  jrPfTER  IX  JANVARY,  iSgb, 

AS  SEEX  /X  AX  IXVERTIXa  TELESCOPE. 


APPARENT  ORfilTS  OF  THE  SATELLITES  OF  JUPITER  IX  PEiEMHER,   iSgd, 

AS  SEEN  IX  AX  INVERTING  TELESCOPE. 

(The  veriuai  sea U  for  tfu  planet  is  three  tintes  and  for  the  orl*its  five  times  the  horizontal  one.) 

The  object  of  this  figure  is  to  facilitate  the  identification  of  the  satellites  in  cases  where 
the  diagrams  of  configurations  do  not  suffice  for  that  purpose:  reference  to  the  above  diagram 
enables  one  to  identify  the  inner  and  outer  satellite  of  the  pair.  The  central,  vertical  ellipse 
represents  the  disk  of  Jupiter,  elongated  three  times  in  the  vertical  direction. 

Facing  each  page  of  the  phenomena  of  Jupiter's  satellites,  pages  462 — 482,  is  the  page  of 
diagrams  of  configurations,  for  the  same  month.  The  light  disks  Q  *"  *^*c  vertical  row  in  the 
middle  of  the  page  represent  the  relative  position  of  Jupiter  each  day.  The  dots  adjacent 
m  the  same  horizontal  space  represent  the  positions  of  the  several  satellites  on  the  same  day, 
at  the  hour  and  minute  of  Washington  mean  time  indicated  above  the  diagrams.  The  lat- 
itudes of  the  satellites  are  always  considered  zero  in  c(mstructing  the  diagrams,  except  where 
two  or  -more  satellites  chance  to  be  at  nearly  the  same  distance  from  the  planet,  when  they 
are  placed  one  above  the  other  according  to  their  apparent  latitudes.  The  numerals  desig- 
nating the  satellites  are  placed  on  the  right  or  left  hand  side  of  the  dot,  accr>rding  as  the 
motion  of  the  satellite,  for  the  time  of  the  configuration,  is  toward  the  east  or  toward  the 
west  —the  motion  being  always  toward  the  numeral.  P'requently,  at  the  epoch  of  the  config- 
uration, one  or  more  satellites  will  be  invisible,  being  projected  on  the  disk  of  the  planet:  this 
phenomenon  is  indicated  by  a  light  disk  Q  ^^  ^^^  ^^^^  hand  side  of  the  page.  Frequently, 
also,  (me  or  more  satellites  will  be  invisible,  being  concealed  in  occultation  behind  tUe  disk, 
or  eclipsed  in  the  shadow  of  the  planet:  this  phenomenon  is  indicated  by  a  dark  disk  %  at 
the  right  hand  side  of  the  page.  In  both  cases,  the  annexed  numeral  serves  to  point  out 
which  satellite  is  thus  rendered  invisible. 

When  an  observation  is  made  at  a  different  hour  from  that  for  which  the  diagram  is  con- 
structed, the  motion  of  the  satellite  during  the  interval  may  be  judged  by  transferring  its 
given  position  to  the  above  diagram,  and  estimating  its  motion  during  the  elapsed  interval 
on  the  above  diagrams  of  the  orbits,  by  means  of  the  following  table  of  the  periods; — 

MEAN  SYNODIC  PERIODS  OF  THE  SATELLITES. 


d   h   m   8 

d 

I. 

I  i8  28  35.945  = 

1.7698O048 

II. 

3  U  17  53.735  = 

3.5541)9416 

d      h      m       s 

HI.    7  3  59  35.854 
IV.   16  18  5  6.928 


7.16638720 
16.75355241 
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JUPITER'S  SATELLITES,  1896. 


WASHINGTON  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 

• 

SATELLITE   I. 

h       in 

h       m 

h       m 

h       m 

Jan.            I 

4  39  1 

March     18 

23  596 

June         4 

21   154 

Oct.         15 

16  56.3 

2 

23     5» 

20 

18  27.1 

6 

15  45  3 

17 

II  26.0  1 

4 

17  3M 

22 

12  55.0 

8 

»o  >54 

19 

5  55  4 

6 

II  57.0 

24 

7   22.8 

10 

4  45  5 

21 

0  24.8 

8 

6  23  0 

26 

I    50.6 

" 

23  15  7 

22 

18  54.0 

lO 

0  48.9 

27 

20   18.5 

13 

17  45  7 

24 

13  23  4 

II 

19  14.9 

29 

14   46.6 

15 

12  15.8 

26 

7  52  6 

13 

13  407 

31 

9  14  6 

17 

6  45.9 

28 

2  21.9 

15 

8     6.6 

April         2 

3  42  9 

19 

I  16.2 

29 

20  51.0  I 

17 

2  32.4 

3 

22  II. I 

20 

19  46.3 

31 

•      15  20.2  I 

1 

i8 

20  58.2 

5 

16  39.4 

22 

14  16.6 

Nov.         2 

9  49  3 

20 

15  24.0 

7 

II     7.7 

24 

8  46.8 

4 

4  18  4 

22 

9  50  0 

9 

5  36.2 

26 

3  171 

5 

22  47.4 

24 

4  158 

II 

0    4.6 

27 

21  47.3 

7 

17  16.5 

25 

22  41.8 

12 

x8  33.3 

29 

16  17.6 

9 

"  45  3 

27 

17    7.6 

M 

13    2.0 

July          I 

10  47.8 

II 

6  14.2 

29 

"  337 

16 

7  30.7 

3 

5  18.0 

13 

0  42.9  ' 

31 

5  595 

18 

I  59  4 

4 

23  48.2 

14 

19  11.6 

Feb.           2 

0  25.6 

19 

20  28.5 

6 

18  18.6 

16 

X3  404 

3 

18  51.6 

21 

14  57  3 

8 

12  49.0 

18 

8    9.0 

5 

13  17.5 

23 

9  26.3 

10 

7  19  3 

20 

2  37  6 

7 

7  43.4 

25 

3  55  3 

12 

I  49  5 

21 

21    6.1 

9 

2    9.6 

26 

22  24.3 

13 

20  19.9 

23 

15  34  5 

lo 

20  35  9 

28 

16  53  3 

15 

14  50.1 

25 

10    2.9 

12 

IS     2.1 

30 

II  22.6 

Sept.       10 

6  59.6 

27 

4  3»  3 

M 

9  28.3 

May          2 

5  51.7 

12 

I  29.7 

28 

22  59.6 

i6 

3  54  6 

4 

0  21. 1 

X3 

19  59  7 

30 

17  278 

17 

22  20.9 

5 

18  50.3 

15 

14  29.8 

Dec.          2 

"  55  9  • 

19 

16  47  4 

7 

13  19.7 

17 

8  59.8 

4 

6  23.9 

21 

"  139 

9 

7  49  I 

19 

3  29.9 

6 

0  51.9 

23 

5  40  4 

IX 

2  18.7 

20 

21    59.8 

7 

19  19.8  . 

25 

0    7.0 

12 

20  48.2 

22 

16  29.8 

9 

13  47  8 

26 

18  33  7 

14 

15  17.9 

24 

10  59.7 

XX 

8  15.7 

28 

13    0.3 

16 

9  47.3 

26 

5  29  7 

13 

2  43  3 

March       i 

7  27.3 

18 

4  170 

27 

23  59.6 

14 

21    10.9 

3 

1  54  2 

19 

22  46.6 

29 

18  29.4 

x6 

15  38.5 

4 

20  21.2 

21 

17  164 

Oct.           I 

12  59.2 

x8 

10    6.0 

6 

14  48.2 

23 

"  45  9 

3 

7  28  9 

20 

4  33  6 

8 

9  15.4 

25 

6  15.9 

5 

I  58.7 

21 

23    x.x 

lo 

3  42.5 

27 

0  45.7 

6 

20  28.3 

23 

17  28.3 

XI 

22    9.7 

28 

19  15  7 

8 

M  57  9 

25 

"  556 

13 

16  371 

30 

13  45  4 

10 

9  27.6 

27 

6  228 

15 

II     4.5 

June         I 

8  15  4 

12 

3  57  2 

29 

0  49  9  ' 

17 

5  32.0 

3 

2  45  3 

13 

22  26.7 

30 

19  17  I  ! 

_  1 

I 
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WASHINGTON  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 


1 
1 

SATELLITE 

II. 

h       m 

h       m 

h       m 

h       m 

Jan. 

I 

13  22.0 

March 

19 

M  34  I 

June 

5 

19  12.8 

Oct.         15 

10  51  5 

5 

2  30.1 

23 

3  47-4 

9 

8  35  0 

19 

0  14.6 

8 

15  37-4 

26 

17     I.I 

12 

21  57.3 

22 

13  36.4 

12 

4  45  2 

30 

6  159 

16 

II   19.9 

26 

2   58.8 

15 

17  52  3 

April 

2 

19  30.3 

20 

0  42.6 

29 

16  20.1 

19 

6  59.6 

6 

8  45  7 

23 

14     5.6 

Nov.         2 

5  41  9 

22 

20     6.4 

9 

22     1.6 

27 

3  28  7 

5 

19    2.5 

26 

9  135 

13 

II  18.1 

30 

16  51.9 

9 

8  23.5 

29 

22   20.5 

17 

0  35  0 

July 

4 

6  15.4 

12 

21  43.3 

Feb. 

2 

II    27.8 

20 

13  52  4 

7 

19  38.9 

16 

"     3  4 

6 

0  34  9 

24 

3  10. 1 

II 

9     2.5 

20 

0  22.6 

9 

13  42.8 

27 

16  28.3 

14 

22   26.4 

23 

13  42.1 

13 

2  505 

May 

I 

5  46.9 

Sept. 

9 

20  55  3 

27 

3     0.2 

i6 

15  58.8 

4 

19    6.1 

13 

10  19.7 

30 

16  18.8 

20 

5     72 

8 

8  25.6 

16 

23  43  7 

Dec.          4 

5  35  8 

23 

18  16.5 

II 

21  45  5 

20 

13    8.0 

7 

18  53  3 

27 

7  26.0 

« 

15 

II     5.6 

24 

2  31.6 

II 

8     93 

March 

I 

20  36.1 

19 

0  26.1 

27 

15  55  5 

14 

21  25.9 

5 

9  46  5 

22 

13  469 

Oct. 

I 

5  18.8 

18 

10  40.6 

8 

22  57.6 

26 

3     8.0 

4 

18  42.7 

21 

23  55  8 

12 

12    9.2 

29 

16  29.3 

8 

8    55 

25 

13    9  4 

1 

i6 

I  21.4 

June 

2 

5  50.9 

II 

21  29.8 

28 

a  23.6 

SATELL 

ITE 

III. 

h       m 

h       m 

h       m 

h       m 

Jan. 

7 

14  30.7 

March 

26 

3  59  6 

June 

13 

I     7.0 

Oct.         27 

12  444 

M 

17  48.2 

April 

2 

7  46.2 

20 

5  28.8 

Nov.          3 

16  56  5 

21 

21     34 

9 

II  383 

27 

9  52.1 

10 

21     54 

29 

0  18.4 

16 

15  34-8 

July 

4 

14  16.8 

18 

I   10.7 

Feb. 

5 

3  34  2 

23 

19  35  5 

II 

18  42  5 

25 

5  11.8 

12 

6  52  4 

30 

23  396 

Sept. 

14 

10  46.1 

Dec           2 

9    94 

19 

10  13.4 

May 

8 

3  46  7 

21 

15  104 

9 

13     2.7 

26 

13  3«2 

15 

7  57- 1 

28 

19  32  5 

16 

16  52.4 

March 

4 

17     6.9 

22 

12  10.8 

Oct 

5 

23  53  6 

23 

20  36.6 

11 

20  40.1 

29 

16  27.4 

13 

4  125 

31 

0  18. 1 

19 

0  17.4 

June 

5 

20  45.9 

20 

8  29.4 

SATELLITE   IV. 


Jan. 
Feb. 
March 


3 
20 

6 

22 

xo 


h 

21 

IX 

X 

16 

7 


m 
28.0 

374 
42.7 

"3 
26.2 


March     26 
April       12 

29 
May        16 

June  2 


h       m 
23  40.1 

16  53  I 
II     i.o 

5  55  2 

I  26.3 


June 
July 

Sept. 


18 
5 

II 
28 


h  m 
21  25.7 
17  46.0 


4 
o 


147 
36.4 


Oct. 

Nov. 
Dec. 


14 

31 

17 

4 
20 


b 

20 
16 
II 

5 

22 


m 

387 

11.3 

64 
M9 
28.5 


1) 
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WASHINGTON  MEAN 

TIME. 

JANUARY. 

d     h    m      8 

d     h     m      6 

d     h     m      6 

1     2  58  25.0 

I. 

Ec. 

Dis. 

11     4  49 

III. 

Sh. 

Eg. 

81   II  33 

1* 

Tr. 

In. 

5  49 

I. 

Oc. 

Re. 

6     7 

III. 

Tr. 

Eg. 

13  50 

I.* 

Sh. 

Eg. 

xo  51     9.3 

II.* 

Ec. 

Dis. 

17  49     9.1 

I.* 

Ec. 

Dis. 

^3  53 

I.* 

Tr. 

Eg. 

14  50 

II.* 

Oc. 

Re. 

20  25 

I. 

Oc. 

Ke. 

19     6  43.5 

III. 

Ec. 

Dis. 

8     0  16 

I. 

Sh. 

In. 

22  53 

IV. 

Sh. 

In. 

22  53 

III. 

Oc. 

Re. 

0  48 

I. 

Tr. 

In. 

la     I  34 

IV. 

Tr. 

In. 

82     8  40  12.7 

1* 

Ec. 

Dis. 

2  36 

I. 

Sh. 

Eg. 

2  45     xo 

II. 

Ec. 

Dis. 

II     0 

I.* 

Oc. 

Re.     ! 

3     8 

I. 

Tr. 

Eg. 

3  28 

IV. 

Sh. 

Eg. 

18  38  16.8 

II. 

Ec. 

Dis. 

21   26  48.8 

I. 

Ec. 

Dis. 

6  13 

II. 

Oc. 

Re. 

21  34 

II. 

Oc. 

Re. 

8    0  15 

I. 

Oc. 

Re. 

6  17 

IV. 

Tr. 

Eg. 

23     5  58 

I, 

Sh. 

In. 

5     I 

II. 

Sh. 

In. 

15     7 

1* 

Sh. 

In. 

5  59 

I. 

Tr. 

In. 

6     I 

II. 

Tr. 

In. 

15  23 

I.* 

Tr. 

In. 

8  18 

L* 

Sh. 

Eg.     1 

7  55 

11* 

Sh. 

Eg. 

17  27 

I.* 

Sh, 

Eg. 

8  19 

1* 

Tr. 

Eg. 

8  56 

II.* 

Tr. 

Eg. 

17  44 

1* 

Tr. 

Dw. 

24     3     6 

I. 

Oc. 

Dis. 

14  33  28.2 

IV.* 

Ec. 

Dis. 

18  12  17  36.5 

I.* 

Ec. 

5  26 

I. 

Oc. 

Re. 

18  44 

I.* 

Sh. 

In. 

X4  51 

1* 

Oc. 

Re. 

X2  43 

II.* 

Tr. 

In. 

18  58  43.6 

IV. 

Ec. 

Re. 

20  53 

II. 

Sh. 

In. 

12  45 

II.» 

Sh. 

In. 

19    7 

IV. 

Oc. 

Dis. 

21  22 

II. 

Tr. 

In. 

15  38 

11* 

Tr. 

Eg.     , 

19  13 

I. 

Tr. 

In. 

23  47 

II. 

Sh. 

Eg. 

15  40 

11* 

Sh. 

Eg. 

21     4 

1. 

Sh. 

Eg. 

14     0  17 

II. 

Tr. 

Eg. 

25     0  25 

I. 

Tr. 

In.     1 

21  14 

III. 

Sh. 

In. 

9  35 

I.* 

Sh. 

In. 

0  27 

I. 

Sh. 

In.      1 

21  33 

I. 

Tr. 

Eg. 

9  49 

1* 

Tr. 

In. 

2  45 

I. 

Tr. 

Eg.     , 

23  10 

III. 

Tr. 

In. 

"  55 

1* 

Sh. 

Eg. 

2  46 

I. 

Sh. 

Eg.     ' 

23  50 

IV. 

Oc, 

Re. 

12  10 

I.* 

Tr. 

Eg. 

8  58 

Ill* 

Tr. 

In. 

4    0  51 

III. 

Sh. 

Eg. 

15     8     7.7 

III.» 

Ec. 

Dis. 

9  10 

III* 

Sh. 

In. 

2  50 

III. 

Tr. 

Eg. 

19  38 

III, 

Oc. 

Re. 

12   38 

III* 

Tr. 

Eg. 

15  55  18.1 

1* 

Ec. 

Dis. 

15     6  46     7.3 

1* 

Ec. 

Dis. 

12   48 

III.* 

Sh 

Eg. 

z8  41 

I.* 

Oc. 

Re. 

9  17 

1* 

Oc. 

Re. 

21    32 

I. 

Oc. 

Dis. 

1     5     0    9  20.4 

II. 

Ec. 

Dis. 

16     2  34.6 

11* 

Ec. 

Dis 

23  52  43  8 

I. 

Ec. 

Re. 

358 

II. 

Oc. 

Re. 

19  20 

II. 

Oc. 

Re. 

26     7  46 

II.* 

Oc. 

Dis. 

13  13 

I.* 

Sh. 

In. 

16     4     4 

I. 

Sh. 

In. 

10  46  30.7 

II.* 

Ec. 

Re. 

13  39 

1* 

Tr. 

In. 

4  15 

I. 

Tr. 

In. 

18  51 

I. 

Tr. 

In. 

15  32 

I.* 

Sh. 

Eg. 

6  23 

1* 

Sh. 

Eg. 

18  56 

I. 

Sh. 

In.      1 

X5  59 

I.* 

Tr. 

Eg. 

6  36 

1* 

Tr. 

E?. 

21    IX 

I. 

Tr. 

Eg.     ' 

6  xo  23  43.2 

I.* 

Ec. 

Dis. 

17     I  14  35.2 

I. 

Ec. 

Dis. 

21   x6 

I. 

Sh. 

Eg.     1 

X3    7 

1* 

Oc, 

Re. 

3  42 

I. 

Oc. 

Re. 

27  15  58 

1* 

Oc 

Dis.    , 

18  18 

11* 

Sh. 

In. 

10  10 

11* 

Sh. 

In. 

18  21  17.4 

I. 

Ec. 

Re. 

19    8 

II. 

Tr. 

In. 

10  29 

11* 

Tr. 

In. 

28     X  50 

II. 

Tr. 

In. 

21  12 

II. 

Sh. 

Eg. 

13     5 

II.* 

Sh. 

Eg. 

2     3 

II. 

Sh. 

In. 

'      22     3 

II. 

Tr. 

Eg. 

13  24 

II.  • 

Tr. 

Eg. 

4  45 

II. 

Tr. 

Eg.     1 

T    7  41 

I.* 

Sh. 

In. 

22  32 

I. 

Sh. 

In. 

4  58 

11. 

Sh. 

Eg. 

8    5 

I.* 

Tr. 

In. 

22  41 

I. 

Tr. 

In. 

13  X7 

I.* 

Tr. 

In 

10    I 

I* 

Sh. 

Eg. 

18     0  52 

I. 

Sh. 

Eg. 

13  24 

I.* 

Sh. 

In. 

10  25 

I.* 

Tr. 

Eg. 

X     2 

I. 

Tr. 

Eg. 

15  37 

1* 

Tr. 

Eg.    ' 

II  ♦  9    3.0 

III.* 

Ec. 

Dis. 

5  10 

III. 

Sh. 

In. 

15  39 

IV.* 

Tr. 

In.     , 

16  21 

III.* 

Oc. 

Re. 

5  43 

III. 

Tr. 

In. 

X5  44 

I.* 

Sh. 

Eg 

8     4  52  "-3 

I. 

Ec. 

Dis. 

8  48 

Ill* 

Sh. 

Eg. 

16  52 

IV.* 

Sh. 

In.     , 

7  33 

I.* 

Oc 

Re. 

9  23          1  III  * 

Tr. 

Eg. 

20  22 

IV. 

Tr. 

Eg. 

13  26  53.0 

II.* 

Ec. 

Dis. 

19  43    9.4       I. 

Ec. 

Dis. 

21  29 

IV. 

Sh. 

Eg. 

17     5 

II.* 

Oc. 

Re. 

22     8 

Oc. 

Re. 

22  29 

III. 

Oc. 

Dis. 

0    2  10 

I. 

Sh. 

In. 

19     5  20  39.6 

li. 

Ec. 

Dis. 

a»    2  34  55.0 

III. 

Ec 

Re. 

2  32 

I. 

Tr. 

In. 

8  27 

11* 

Oc. 

Re. 

10  24 

I.* 

Oc 

Dis. 

4  29 

I. 

Sh. 

Eg. 

17     I 

I  * 

Sh. 

In. 

12  49  54-5 

I.* 

Ec. 

Re. 

4  52 

I. 

Tr. 

Eg. 

17     7 

T  * 

Tr. 

In. 

20  53 

II. 

Oc. 

Dis. 

23  20  37.4 

I. 

Ec. 

Dis. 

19   21 

Sh. 

Eg. 

30     0     4     6.7 

II. 

Ec. 

Re. 

;  10  1 59 

I. 

Oc. 

Re. 

19   27 

Tr. 

Eg. 

7  43 

1* 

Tr 

In.     ' 

7  36 

11* 

Sh. 

In. 

30    8  34  15.2 ;  IV.* 

Ec 

Dis. 

7  53 

1* 

Sh 

In. 

1           8  15 

11* 

Tr. 

In. 

13  59             IV.* 

Oc. 

Re. 

10    3 

I* 

Tr. 

Eg     ' 

i          10  30 

11* 

Sh. 

Eg. 

14  11  39.2!      I.* 

Ec. 

Dis. 

10  12 

I.* 

Sh. 

Eg.     . 

,          II   10 

II.* 

Tr. 

Eg. 

x6  34 

T  * 

Oc. 

Re. 

31     4  49 

I. 

Oc. 

Dis.   ' 

1         20  38 

I. 

Sh 

In. 

23  27 

11! 

Sh. 

In. 

7  18  28.4 

1* 

Ec 

Re. 

1          20  57 

I. 

Tr. 

In. 

23  36 

II. 

Tr. 

In. 

X4  57 

11* 

Tr. 

In. 

22  58 

I. 

Sh. 

Er. 

21     2  21 

II. 

Sh 

Eg. 

15  21 

II* 

Sh. 

In 

1         23  17 

I. 

Tr. 

Eg. 

2  31 

II. 

Tr. 

Eg. 

17  52 

II. 

Tr. 

Eg. 

'11     I  12 

III. 

Sh. 

In 

II  30 

T  * 

Sh. 

In. 

18  16 

II. 

Sh. 

Eg. 

2  27 

III. 

Tr. 

In 

—  _  -    —    — 

_  .    — 

- 

_— 

NoTK.— In.,  denotes  ingress ;  E|C.,  egress ;  Dis.,  disappearance;  Re., reappearance  ;  Ec,  eclipse. 

Oc  denotes  occulutior  "*  'he  satellite;  Sb.,  transit  of  the  shadow;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 


JANUARY. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope, 


Configurations  at  12 '  JO™  for  an  Inverting  Telescope, 


Day. 
~7' 


West 


East 


•4 


O 


I 


•3 


•21 


•4 


•I 


o 


2* 


y 


I 


4  I 
5 


•23-    -I 


■I p 

6 


1-3- 


•4 


3" 


•3 


o 


•2 


•4 


2* 


•4 


•I 


L 

8 


2* 


I-   -iO 


•4 


•2  o 


•I 


•3 


4* 


I' 


o 


•2 


3* 


4' 


10 
II 


•2 


2-       O 

o 


I*      3* 
4' 


4* 


12 


I 


3" 


4^        O       X'     '2 


21  Ox- 

2* 

•3 

0 

*4 

22 

•2 

0       -I 

•3 
•2 

•3 

•4 

23  1 

1" 

0 

•4 

24 

02' 

•X             3* 

•4 

25  !03- 
1 26 


•2  •! 


3' 


p 

O      *2       1' 


4* 


4" 


1 27 1 

•3 

'I 

0 

28 

r 

-3 

0 

,29; 

4'    -2 

0 

'  30 

4- 

I' 

0 

'  31 

4' 

0 

2*  4' 


I-4- 

•3 

-li 

•2 

•3 

2* 

•I 

3- 
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( 

WASHINGTON  MEAN 

TIME. 

1 

FEBRUARY. 

1 

d      b    m      8 

d     h    m      8 

d      h    m      8 

I 

1     2     9 

I. 

Tr. 

In. 

10  22   10  21.0 

I. 

Ec. 

Re. 

20  12  56 

I* 

Tr. 

In.      1 

2    21 

I. 

Sh. 

In. 

11     6  20 

II.* 

Tr. 

In. 

13  36 

I.* 

Sh. 

In.     , 

4  29 

I. 

Tr. 

Eg. 

7  15 

II.* 

Sh. 

In. 

15   16 

I.* 

Tr. 

Eg.     , 

4  41 

I. 

Sh. 

Eg. 

9  15 

II.* 

Tr. 

Eg. 

15  56 

I.* 

Sh. 

Eg. 

12    15 

III.* 

Tr. 

In. 

10  10 

II.* 

Sh. 

Eg. 

21   10     4 

I.* 

Oc. 

Dis. 

13     9 

III.* 

Sh. 

In. 

16  45 

I.* 

Tr. 

In. 

13     2  31.2 

I.« 

Ec. 

Re. 

15  54 

III.* 

Tr. 

Eg. 

17  13 

I. 

Sh. 

In. 

21  46 

II. 

Tr. 

In. 

16  47 

III.* 

Sh. 

Eg. 

19    5 

I. 

Tr. 

Eg. 

23     9 

II. 

Sh. 

In. 

23  16 

I. 

Oc. 

Dis. 

19  33 

I. 

Sh. 

Eg. 

22     0  41 

II. 

Tr. 

Eg. 

j    a    I  47   8.7 

I. 

Ec 

Re. 

la   5    3 

III. 

Oc. 

Dis. 

2     4 

II. 

Sh. 

Eg. 

1       10   0 

11* 

Oc. 

Dis. 

10  33  22.2 

Ill* 

Ec. 

Re. 

7  23 

I.* 

Tr. 

In. 

13  22   4.7 

11* 

Ec. 

Re. 

13  52 

I.* 

Oc. 

Dis. 

8     5 

I.* 

Sh. 

In. 

20  35 

I. 

Tr. 

In. 

16  39   3.3 

I.* 

Ec. 

Re. 

9  43 

!.• 

Tr. 

Eg.    1 

20  50 

I. 

Sh. 

In. 

18     I  23 

II. 

Oc. 

Dis. 

10  25 

I* 

Sh. 

Eg.     1 

22  55 

I. 

Tr. 

Eg. 

5  15  13.0 

II. 

Ec. 

Re. 

13  51 

IV.* 

Oc. 

Dis.  : 

23  10 

I. 

Sh. 

Eg. 

II  12 

I* 

Tr. 

In. 

18  31 

IV. 

Oc. 

Re. 

3  17  42 

I.* 

Oc. 

Dis. 

II  42 

I* 

Sh. 

In. 

20  38  33  5 

IV. 

Ec. 

Dis.    1 

20  15  44.5 

I. 

Ec. 

Re. 

13  32 

I.* 

Tr. 

Eg. 

22  14 

III. 

Tr. 

In.      1 

1444 

II. 

Tr. 

In. 

^      14    2 

I.* 

Sh. 

Eg. 

23     z     6 

III. 

Sh. 

In.      1 

4  39 

II. 

Sh. 

In. 

^4     5  54 

IV. 

Tr. 

In. 

I  13  40.9 

IV. 

Ec. 

Re.     ; 

6  59 

II. 

Tr. 

Eg. 

8  18 

I.* 

Oc. 

Dis. 

I  53 

III. 

Tr. 

Eg. 

7  34 

II.* 

Sh. 

Eg. 

10  35 

IV.* 

Tr. 

Eg. 

4  30 

I. 

Oc. 

Dis. 

'5     1 

I.* 

Tr. 

In. 

10  52 

IV.* 

Sh. 

In. 

4  45 

III. 

Sh. 

Eg. 

15  18 

I.* 

Sh. 

In. 

II     7  41.3 

I.* 

Ec. 

Re. 

7  31   18.3 

I.* 

Ec. 

Re. 

1          17  21 

I.* 

Tr. 

Eg. 

15  32 

IV.* 

Sh. 

Eg. 

16  49 

II. 

Oc. 

Dis. 

;     17  38 

I* 

Sh. 

Eg. 

19  28 

II. 

Tr. 

In. 

21     8  29.8 

II. 

Ec. 

Re. 

'      6     1  45 

III. 

Oc. 

Dis. 

20  33 

II. 

Sh. 

In. 

24     I  50 

I. 

Tr. 

In. 

6  34     i.o 

III.* 

Ec. 

Re. 

22  23 

II. 

Tr. 

Eg. 

2  34 

I. 

Sh. 

In. 

12     8 

I.* 

Oc. 

Dis. 

23  28 

II. 

Sh. 

Eg. 

4  10 

I. 

Tr. 

Eg- 

14  44  24.2 

I.* 

Ec. 

Re. 

15     5  38 

I. 

Tr. 

In. 

4  54 

I. 

Sh. 

Eg. 

23     7 

II. 

Oc. 

Dis. 

6  10 

I* 

Sh. 

In. 

22  57 

I. 

Oc. 

Dis. 

23  22 

IV. 

Oc. 

Dis. 

7  58 

I.* 

Tr. 

Eg. 

25     2     0    0.4 

I. 

Ec. 

Re. 

6     2  39  41.2 

II. 

Ec. 

Re. 

8  30 

I.* 

Sh. 

Eg. 

10  56 

11.^ 

Tr. 

In. 

7     8  33.6 

IV.* 

Ec. 

Re. 

18  52 

III. 

Tr. 

In. 

12  27 

II.* 

Sh 

In. 

9  27 

L* 

Tr. 

In. 

21     7 

III. 

Sh. 

In. 

13  51 

II.* 

Tr. 

Eg. 

9  47 

I.* 

Sh. 

In. 

22  31 

III. 

Tr. 

Eg. 

15  22 

11* 

Sh. 

Eg.  : 

II  47 

I.* 

Tr. 

Eg. 

16     0  46 

III. 

Sh. 

Eg. 

20  16 

I. 

Tr. 

In.      , 

12     7 

1* 

Sh. 

Eg. 

2  45 

I. 

Oc. 

Dis. 

21     2 

.1. 

Sh. 

In.      1 

T    6  33 

I.* 

Oc. 

Dis. 

5  36  26.4 

I. 

Ec. 

Re. 

22  36 

I. 

Tr. 

Eg 

9  13     03 

I.* 

Ec. 

Re. 

M  31 

II.* 

Oc. 

Dis. 

23  22 

I. 

Sh. 

Eg. 

17  12 

II. 

Tr. 

In. 

18  33     4-5 

II. 

Ec. 

Re. 

26  II  49 

III.* 

Oc. 

Dis.    1 

17  57 

II. 

Sh. 

In. 

17     0    4 

I. 

Tr. 

In. 

17  24 

I. 

Oc. 

Dis.    1 

20    7 

II. 

Tr. 

Eg. 

0  39 

I. 

Sh. 

In. 

18  33  17  2 

III. 

Ec. 

Re.     1 

20  52 

II. 

Sh. 

Eg. 

2  24 

I. 

Tr. 

Eg. 

20  28  47.3 

I. 

Ec 

Re 

8     3  53 

I. 

Tr. 

In. 

2  59 

I. 

Sh. 

Eg. 

^^    5  59 

II. 

Oc. 

Dis. 

4  15 

I. 

Sh. 

In. 

21   II 

I. 

Oc. 

Dis. 

10  26    6.7 

II.* 

Ec. 

Re     i 

6  13 

I.* 

Tr. 

Eg. 

18     0     5     6.6 

I. 

Ec. 

Re. 

14  42 

I.* 

Tr. 

In. 

6  35 

I* 

Sh. 

Eg. 

8  37 

II.» 

Tr. 

In. 

15  31 

I.* 

Sh. 

In.     1 

15  32 

III* 

Tr. 

In. 

9  51 

II.* 

Sh. 

In. 

17     2 

I. 

Tr. 

Eg. 

17     8 

III* 

Sh. 

In. 

II  32 

II.* 

Tr. 

Eg. 

17  51 

I. 

Sh. 

Eg.     ' 

19  11 

III. 

Tr. 

Eg. 

12  46 

11.* 

Sh. 

Eg. 

28  IX  50 

I* 

Oc. 

Dis. 

20  47 

III. 

Sh. 

Eg. 

18  30 

I. 

Tr. 

In. 

14  57  29.0 

I* 

Ec. 

Re. 

1     0     I     0 

I. 

Oc. 

Dis. 

19    7 

I. 

Sh. 

In. 

20    0    7 

II. 

Tr. 

In.      > 

3  41  43  I 

I. 

Ec. 

Re 

20  50 

I. 

Tr. 

Eg. 

I  45 

II. 

Sh, 

In 

,          12  15 

II.* 

Oc. 

Dis. 

21  27 

I. 

Sh. 

Eg. 

3     2 

II. 

Tr. 

Eg 

1          15  57  36.1 

II.* 

Ec. 

Re. 

10     8  24 

Ill* 

Oc. 

Dis. 

4  40 

II. 

Sh 

Eg 

22  19 

I. 

Tr. 

In. 

14  33  25.8 

III* 

Ec. 

Re. 

9    9 

I* 

Tr 

1°       1 

22  44 

I. 

Sh. 

In. 

15  37 

I.* 

Oc. 

Dis. 

9  59 

I* 

Sh. 

In      ' 

10     0  39 

I. 

Tr. 

Eg 

18  33  511 

I. 

Ec. 

Re. 

IX  29 

I.* 

Tr. 

Eg. 

'  4 

I. 

Sh. 

Eg 

30     3  40 

II. 

Oc. 

Dis. 

12  19 

I.* 

Sh. 

Eg.     . 

19  26 

I. 

Oc. 

Dis 

7  50  41 5 

II,* 

Ec. 

Re. 

-__ 

Note.— In.,  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance  ;  Re.,  reappearance  ;  Ec,  eclipse. 

Oc,  denotes  occultation:  Tr.,  transit  of  the  satellite;  Sh..  transit  of  the  shadow;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 


FEBRUARY. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


r 

* 


III. 


r 


II. 


r 


IV. 


d 

* 


r 

* 


Configurations  at  ii^  jo"  for 

an 

Inverting  Telescope. 

Day. 

Watt 

Baat 

A     4- 

a*         !•               O3 

1 

2 

•4 

3-                               0 

x* 

at 

3| 

•4 

•3 

•I             0 

a* 

4 

•4 

•3           a-         0 

z 

• 

5 

'2    '4               'lO 

•3 

6|Oi- 

0 

•4      -a 

•3 

7 

0 

• 

Z2* 

3"4 

8 

2*            !•                   0 

3- 

•4 

9 

3-                      -aO 

•z 

•4 

xo 

IZ 

3* 

•I             0 

2^ 

4' 

•3                           2-      0 

Z* 

4* 

12 

•a             -I     0 

•3 

4' 

13 

Oi- 

0 

•2      4- 

•3 

14 

4-0 

•z 

2' 

3- 

15 

4*        2*              !•              0 

3* 

16  1 

r 

3*              -2     0 

•z 

17 

4* 

3- 

I-                       0 

•2 

i8  i02-4- 

•3                              0 

x* 

19  1 

•4 

•2                  •!             0 

-3« 

20 

•4 

0 

z* 

•2 

•3 

21 

•4                               0 

2" 

3* 

-i« 

22 
23 

2*                 !• '4  0 

3* 

3'     "2          0 

•z         -4 

24 

25_ 
26 

3* 

I-                     0 

•2 

•4 

02- 

•3                                    C 

•2               •!             "SC 

) 

z* 

•4 

D 

•4 

27J 

28  I 

29 


I* 


•3 


lO 


2* 


2' 


Z'O 


3* 


4* 


I 


30 


4' 


4* 
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MARCH 

d  h  m  ■ 

d  h  m   • 

d  b  in   a 

1  z  40 

III. 

Tr. 

In. 

10  20  35 

II. 

Sh. 

Eg. 

31  10  17 

II.* 

Tr. 

Eg.  1 

5  5 

III. 

Sh. 

In. 

23  51 

I. 

Tr. 

In. 

12  32 

11* 

Sh. 

Eg. 

5  19 

III. 

Tr. 

Ej. 

11  0  52 

I. 

Sh. 

In. 

14  35 

I.* 

Tr. 

In. 

6  17 

l* 

Oc. 

Dis. 

2  xz 

I. 

Tr. 

Eg. 

15  44 

I. 

Sh. 

In. 

8  45 

III* 

Sh. 

Eg. 

3  12 

I. 

Sh. 

Eg. 

16  55 

I. 

Tr. 

Eg. 

9  26  Z7.9 

!.• 

£c. 

Re. 

18  51 

III. 

Oc. 

Dis. 

18  4 

I. 

Sh. 

Dis. 

Z9  9 

II. 

Oc. 

Dis. 

21   0 

I. 

Oc. 

Dis. 

22   II  45 

I* 

Oc. 

20  45 

IV. 

Tr. 

In. 

22  29 

III. 

Oc. 

Re. 

12  26 

III* 

Tr. 

In. 

23  43  51 6 

II. 

Ea 

Re. 

23  X  45  7 

III. 

Ec. 

Dis. 

15  XX  54.1 

I. 

Ec. 

Re.  ' 

S  z  25 

IV. 

Tr. 

Eg. 

IS  0  18  59.7 

I. 

Ec. 

Re. 

16  4 

III. 

Tr. 

Eg. 

3  36 

I. 

Tr. 

In.' 

3  33  28.3 

III. 

Ec. 

Re. 

X7  3 

III. 

Sh. 

In. 

4  28 

I. 

Sh. 

In. 

xo  42 

11* 

Oc. 

Dis. 

20  44 

III. 

Sh. 

Ej. 
Dtt. 

4  5a 

IV. 

Sh. 

In. 

X5  36  46.0 

II. 

Ec. 

Re. 

33  2  20 

II. 

Oc. 

556 

I. 

Tr. 

Eg. 

x8  18 

I. 

Tr. 

In. 

7  29  35  6 

11* 

Ec. 

Re. 

6  48 

I.» 

Sh. 

Eg. 

19  20 

I. 

Sh. 

In. 

9  3 

I.* 

Tr. 

In. 

9  36 

IV.* 

Sh. 

Ef 

20  38 

I. 

Tr. 

Eg. 

xo  12 

I* 

Sh. 

In. 

8  0  44 

I. 

Oc. 

Du. 

21  40 

I. 

Sh. 

Ej. 
Dw. 

XX  23 

I* 

Tr. 

Eg. 

3  55  1-4 

I. 

Ec. 

Re. 

18  15  27 

I. 

Oc. 

12  32 

I* 

Sh. 

E?- 

13  x8 

n.* 

Tr. 

In. 

18  47  44.2 

I. 

Ec. 

Re. 

34  6  13 

I. 

Oc. 

Dis. 

15  3 

II.* 

Sh. 

In. 

14  4  54 

II. 

Tr. 

In. 

9  40  4x9 

I* 

Ec. 

Re. 

16  13 

II.* 

Tr. 

Eg. 

6  59 

11* 

Sh. 

In. 

20  36 

IX. 

Tr. 

In. 

17  58 

II. 

Sh. 

Eg. 

7  49 

11* 

Tr. 

Eg. 

22  54 

XI. 

Sh. 

In. 

22  3 

I. 

Tr. 

In. 

9  54 

II.* 

Sh. 

Eg. 

23  3X 

II, 

Tr. 

Eg. 

22  57 

I. 

Sh. 

In. 

X2  45 

I.* 

Tr. 

In. 

35  I  50 

II. 

Sh. 

Eg. 

4  0  23 

I. 

Tr. 

Eg. 

X3  49 

I.* 

Sh. 

In. 

3  3X 

I. 

Tr. 

In 

z  Z7 

I. 

Sh. 

E?- 

X5  5 

I. 

Tr. 

Eg. 

4  4X 

I. 

Sh. 

In. 

15  J7 

III.* 

Oc. 

Db. 

x6  9 

I. 

Sh. 

Eg. 

5  5X 

I. 

Tr. 

Eg. 

18  56 

ni. 

Oc. 

Re. 

15  8  46 

Ill* 

Tr. 

In. 

7  X 

I.* 

Sh. 

Eff. 
Dtt. 

19  2  15.0 

UI. 

Ec. 

Dis. 

9  55 

I* 

Oc. 

Dis. 

36  0  4X 

I. 

Oc. 

19  II 

I. 

Oc. 

Dis. 

X2  24 

III* 

Tr. 

Eg. 

2  XX 

III. 

Oc. 

Dis. 

22  23  50.  z 

1. 

Ec. 

Re. 

X3  4 

III* 

Sh. 

In. 

4  9  34-6 

I. 

Ec. 

Re. 

22  33  390 

III. 

Ec. 

Re. 

X3  16  36.3 

I* 

Ec. 

Re. 

5  49 

III. 

Oc. 

Re. 

6  8  19 

II.* 

Oc. 

Dis. 

x6  44 

III. 

Sh. 

Dis. 

7  0  43  2 

IXX.* 

Ec. 

Dis. 

13  X  28.3 

II.* 

Ec. 

Re. 

23  54 

II. 

Oc. 

ID  33  0.0 

IXI* 

Ec. 

Re. 

16  30 

I. 

Tr. 

In. 

16  4  54  25.0 

II. 

Ec. 

Re. 

X5  34 

IX.* 

Oc. 

Dis. 

17  26 

I. 

Sh. 

In. 

7  13 

I.* 

Tr. 

In. 

20  47  9.x 

II. 

Ec. 

Re. 

18  50 

I. 

Tr. 

Eg. 

8  18 

I* 

Sh. 

In. 

21  21 

IV. 

Oc. 

Dis. 

19  46 

I. 

Sh. 

H 

9  33 

I.* 

Tr. 

Eg. 

21  59 

I. 

Tr. 

In. 

•  13  38 

I* 

Oc. 

Dis. 

xo  38 

I.* 

Sh. 

Eg. 

23  10 

I. 

Sh. 

In. 

x6  52  33.4 

I. 

Ec. 

Re. 

17  4  22 

I. 

Oc. 

Dis. 

37  0  19 

I. 

Tr. 

Eg. 

7  2  30 

II. 

Tr. 

In. 

7  45  23.x 

I.* 

Ec. 

Re. 

I  30 

I. 

Sh. 

Eg. 

4  22 

II. 

Sh. 

In. 

z8  8 

II. 

Tr. 

In. 

2  0 

IV. 

Oc. 

Re. 

5  23 

II. 

Tr. 

Eg. 

20  Z7 

II. 

Sh. 

In. 

8  44  51 3 

IV.* 

Ec. 

Dis. 

7  17 

11* 

Sh. 

Eg. 

2X  3 

II. 

Tr. 

Eg. 

13  24  51.9 

XV.* 

Ec. 

Re. 

xo  57 

I* 

Tr. 

In. 

23  12 

II. 

Sh. 

Eg. 

19  19 

I. 

Oc. 

Dis. 

II  54 

I.* 

Sh. 

In. 

18  X  40 

I. 

Tr. 

In. 

22  38  21.3 

I. 

Ec. 

Re. 

13  X7 

I* 

Tr. 

Eg. 

2  46 

I. 

Sh. 

In. 

38  9  51 

11* 

Tr. 

In. 

14  14 

I.* 

Sh. 

Eg. 

4  0 

I. 

Tr. 

Eg. 

12  13 

II* 

Sh. 

In. 

8  5  II 

III. 

Tr. 

In. 

5  6 

I. 

Sh. 

Eg. 

12  46 

11* 

Tr. 

Eg. 

1     8  5 

I* 

Oc. 

Dis. 

12  27 

IV.* 

Tr. 

In. 

X5  9 

II. 

Sh. 

Eg. 

!     8  49 

III* 

Tr. 

Eg. 

17  6 

IV. 

Tr. 

Eg. 

x6  27 

I. 

Tr. 

In. 

;    9  4 

XXL* 

Sh. 

In. 

22  28 

HI. 

Oc. 

Dis. 

X7  38 

I. 

Sh. 

In. 

'   II  21  24.1 

I.* 

Ec. 

Re. 

22  50 

I. 

Oc. 

Dis. 

18  47 

I. 

Tr. 

Eg. 

12  44 

Ill* 

Sh. 

Eg. 

22  53 

IV. 

Sh. 

In. 

19  58 

I. 

Sh. 

^ 

21  30 

IX. 

Oc. 

Dis. 

19  2  7 

III. 

Oc. 

Re. 

39  14  37 

I. 

Oc. 

Du. 

9  2  19  ZO.I 

II. 

Ec. 

Re. 

2  14  16.8 

I. 

Ec. 

Re. 

x6  II 

III. 

Tr. 

In.  1 

5  24 

I. 

Tr. 

In. 

3  X  13  2 

HI. 

Ec. 

Dis. 

17  7  X5.7 

I. 

Ec. 

Re. 

6  23 

I* 

Sh. 

In. 

3  39 

IV. 

Sh. 

Eg. 

X9  49 

IXI. 

Tr. 

Eg. 

7  44 

I* 

Tr. 

Eg. 

6  33  X3.6 

Ill* 

Ec. 

Re. 

21  3 

IXX. 

Sh. 

In. 

843 

I.* 

Sh. 

Eg. 

X3  7 

II.* 

Oc. 

DU. 

30  0  44 

IXI 

Sh. 

E?  ' 

10  2  33 

I. 

Oc. 

Dis. 

18  II  59.8 

II. 

Ec. 

Re. 

4  48 

XI. 

Oc. 

D» 

5  7 

IV. 

Oc. 

Dis. 

20  8 

I. 

Tr. 

In. 

10  4  42.0 

11* 

Ec. 

Re. 

5  50  9  5 

I. 

Ec. 

Re. 

21  15 

I. 

Sh. 

In. 

xo  55 

I* 

Tr. 

In.  1 

9  46 

IV.* 

Oc, 

Re. 

22  28 

I. 

Tr. 

Eg. 

12  7 

I.* 

Sh. 

In. 

14  41  12.3 

IV.* 

Ec. 

Dis. 

23  35 

I. 

Sh. 

Eg. 

X3  X5 

I* 

Tr. 

Eg.  1 

15  42 

11* 

Tr. 

In. 

20  17  17 

I. 

Oc. 

Dis. 

14  27 

I. 

Sh. 

^?-  ! 

17  40 

II. 

Sh. 

In. 

20  43  0.7 

I. 

Ec. 

Re. 

81  8  5 

I* 

Oc. 

D&  ' 

18  37 

11. 

Tr. 

Eg. 

31  7  22 

11* 

Tr. 

In. 

II  36  4.6 

I* 

Ec. 

Re.  1 

19  18  56  7 

IV 

Ec. 

Re. 

9  36 

11* 

Sh. 

In. 

23  7  _ 

II. 

Tr. 

In.  1 

NoTS.— In.,  denotes  ingress ;  Eg.,  egress ;  Dis.,  disappearance ;  Re.,  reappearance ;  Ec  eclipse. 

Oc.  denotes  occnltation :  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  WashlngtoQ. 
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MARCH. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


i 
* 


III. 


r 


11. 


r 

* 


IV. 


d 


r 


Configurations  at  //**  o'"  Jor  an  Inverting  Telescope, 


Day. 


West 


East 


*4     4  • 


■2  3 


3* 


4* '3 


O        -14' 
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I. 

Tr. 

In. 

3     5 

IV. 

Tr. 

In. 

16  28 

I.* 

Sh. 

Eg. 

7  18 

I. 

Sh. 

Eg. 

3  49 

II. 

Oc. 

Re. 

17  41 

I.* 

Tr. 

Eg. 

8  29 

I. 

Tr. 

Eg. 

7  23 

IV. 

Tr. 

Eg. 

9    6  19    8.8 

III. 

Ec. 

Dis. 

SO     0  10 

III. 

Sh. 

In. 

19  49 

I. 

Sh. 

In. 

9  40 

II. 

Sh. 

In. 

I  30 

II. 

Sh. 

In. 

20  55 

I. 

Tr. 

In. 

9  49    4.8 

III. 

Ec. 

Re. 

2  16     2.7 

I. 

Ec. 

Dis. 

22     9 

I. 

Sh. 

Eg. 

IX  17 

Ill, 

Oc. 

Dis. 

3  49 

III. 

Sh. 

Eg. 

23  14 

I. 

Tr. 

Eg 

XX  26  41.3 

I. 

Ec. 

Dis. 

3  55 

II. 

Tr 

In. 

86  17     5  28.1 

I.* 

Ec. 

Dis. 

12    12 

II.* 

Tr. 

In. 

4  24 

II. 

Sh. 

Eg. 

17  19 

11* 

Sh. 

In. 

X2    34 

II.' 

Sh. 

Eg. 

4  58 

III. 

Tr. 

In. 

18  12  40.2 

t  III." 

Ec. 

Dis.    ' 

14  49 

III." 

Oc. 

Re. 

5  43 

I. 

Oc. 

Re. 

19  33 

11. 

Tr. 

In 

M  57 

!.• 

Oc. 

Re. 

6  46 

II. 

Tr. 

Eg 

20  13 

II. 

Sh. 

Eg. 

15    4 

II.* 

Tr. 

Eg. 

8  29 

III. 

Tr. 

Eg. 

20  27 

I. 

Oc. 

Re      , 

10    8  37 

I. 

Sh. 

In. 

9     2  12.0!  IV. 

Ec. 

Dis. 

21  41  26.2 

in. 

Ec. 

Re. 

9  50 

I. 

Tr. 

In. 

13  36  44.2     IV/ 

Ec. 

Re. 

22  24 

i  n. 

Tr. 

Eg 

xo  57 

I. 

Sh. 

Eg. 

20  19          1  IV. 

Oc. 

Dis. 

22  32 

III. 

Oc. 

Dis, 

12    9 

I.* 

Tr. 

Eg 

23  27 

I. 

Sh. 

In. 

81     2     I 

III. 

Oc. 

Re. 

11     4  13  46.0 

II. 

Ec. 

Dis. 

ai    0  37 

I 

Tr. 

In. 

14  18 

I* 

Sh 

In 

5  54  53-8 

I. 

Ec. 

Dis. 

0  40 

IV. 

Oc. 

Re. 

15  22 

I* 

Tr. 

In 

9  25 

I. 

Oc. 

Re. 

I  47 

I. 

Sh. 

Eg. 

16  38 

17  41 

I* 

Sh. 

Eg 

9  35 

II. 

Oc. 

Re. 

2  56       'I. 

Tr. 

Eg. 

I* 

Tr. 

Eg. 

Note.— In.,  denotes  ingress*.  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Ec,  eclipse. 

Oc,  denotes  occultation;  Tr.,  transit  of  the  satellite;  Sh..  transit  of  the  ahadow;  *  Vtsibto  at  Waahinf  toa 
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WASHINGTON  MEAN  TIME. 


DECEMBER, 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


d 


III. 


d 


r 


11. 


d 


IV. 


d 


r 


Configurations  at  /j**  o'"  for  an  Inverting  Telescope. 


Day, 


West. 


East 


i.Oi 

2 


*4 


•3 


O 


2' 


•4 


2-  O  ,• 


3 

4 

5 

6 

'r 


•2 


•I 


a- 


3* 


3 


9l02- 

lO 

II 


_  _  o 

o" 

_    o' 
o 

Of 

oi 


•4    I 

3*  2- 

I* 


•3 
3* 


•4 


•2 


•2 


A' 


12  I04- 

13 

M 

J5l" 

i6  02*4* 

17  I 'i 

'i8 ;  _   _""_ 

19     _      1  _ 

20  I 

21 

22 

33  ! 

^4lO^ 

_26| 

_27  1 

"28 . 

29 1 


I* 


4*       2-3* 


f         O 

; ;o 

o" 


•I 


4* 


J £_ 

3* 


3-2- 


4*  3* 


O 


•  -3 


o 


•2 


'2 


•4 


•4 


i^O 

o  _r 

I-     "0 


•3 


3* 


3* 


•23-    '4      O 


•I 


•3 


o    

O   "   I- 


•4 


•2 


•4 


2* 


••.,    O       2J^ 

o 


•3 


I* 


O  '2    'I 

o   ~~ 


•3 


iy 


3; 
•3 


•2  'I 


2  _3*      O 

'"_"   o" 

4-    b 


•1 


4* 


4* 


,.        .2 


30 
31 


4* 


4" 


2* 


'3  •!  O      _2;^ 

'  Oi- 


•3 


•4 


•4 


4' 


4* 


•3#  •! 


•4 


•4 


4* 
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WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION,  ETC. 

In  the  diagram  on  the  preceding  page,  the  points  of  the  orbits  marked  *^o"  are  those  of  the 
eastern  elongation,  as  seen  in  an  inverting  telescope.  The  apparent  positions  of  a  satellite  at 
any  time  may  be  marked  on  the  diagram  by  counting  around  the  orbit  the  interval  in  days  and 
hours  which  has  elapsed  since  the  last  east  elongation.  The  times  of  these  elongations  may 
be  found  from  the  following  tables.  Mimas  can  be  seen  only  within  a  few  hours  of  each  elon- 
gation: the  time  of  every  elongation  visible  at  Washington  is  therefore  given.  The  times  of 
other  elongations  of  any  satellite  in  the  same  direction  may  be  found  by  adding  or  subtracting 
any  multiple  of  the  period.  For  the  three  outer  satellites  the  times  of  elongation  and  conjunc- 
tion are  given.    The  following  abbreviations  are  used: — 

£.,  East  Elongation, 

I.,  Inferior  Conjunction  (south  of  planet), 

W.,  West  Elongation, 

S.,  Superior  Conjunction  (north  of  planet). 


MIMAS. 


Greatest  Elangatiotu  Visible  at  Washington, 


d 

h 

d 

h 

Jan.  9 

z8.3  W. 

Feb.  28 

17.2  W. 

zo 

x6.9  W. 

29 

15.8  W. 

ZI 

15-5  W. 

Mar.  I 

14.4  w. 

>7 

x8.6  E. 

2 

13.0  w. 

i8 

17.2  E. 

7 

17.4  E, 

«9 

15.8  E. 

8 

16.0  E. 

25 

18.9  W. 

9 

14.6  E. 

26 

17.5  w. 

zo 

13.2  E. 

27 

16  I  W. 

ZI 

11.9  E. 

Feb.  3 

17.8  E. 

15 

17.6  W. 

4 

16.4  E. 

z6 

16.3  W. 

5 

150  E. 

17 

14.9  w. 

zx 

18  I  W. 

x8 

13.5  w. 

Z2 

16  7  w. 

19 

12.1  W. 

13 

15.3  w. 

24 

16.4  E. 

M 

13  9  W. 

25 

15.0  E. 

20 

lO  9  E. 

26 

13  7  E. 

21 

15  6  E. 

27 

12.3  E. 

22 

14.2  E. 

28 

10.9  E. 

23 

12.8  E. 

Apr. 


d 

z 

2 

3 
4 
5 

6 

9 

10 

II 
12 


h 
16.7  W. 

15  3  w. 
139  W. 

12.6  W. 
11.2  W. 

9.8  W. 
16.9  E. 
15.5  E. 
14.X  E. 

12.7  E. 


Z3  ZX.3  E. 

14  lo.o  E. 

x8  15.7  W. 

19  14.4  W. 

20  13.0  W. 

21  XI.6W. 

22  10.2  w. 

23  8.8  W. 
26  16.0  E. 


d      h 
Apr.  27  14.6  E. 

28  13.2  £. 

29  1x8  E. 

30  Z0.4  E. 
May    X     8.9  E. 


4 
5 

6 

7 

8 


16.  X  W. 
14.7  W. 

13.3  w. 
12.0  W. 
10.6  W. 


9  9.2  W. 

10  7.8  W. 

13  15.0  E. 

Z4  13.6  E. 

Z5  13.2  £. 

z6  10.8  E. 

17  95E. 

z8  8.x  E. 

21  15.2  W. 


d  h 

May  22  13.8  W. 

23  12.4  W. 

24  ii.o  W. 

25  9.7  W. 

26  8.3  W. 


29 
30 

31 
June   I 

2 

3 

6 

7 
8 

9 


15-5  E. 
14. 1  E. 
12.7  E. 

11.3  E. 
9.9  E. 

8.6  E. 
15.7  w. 
14  3  W. 
12.9  W. 
ZI.5  W. 


10  ID.  I  W. 

II  8.7  w. 

16  13.1  E. 

Z7  Z1.7  E. 


June 


d 

z8 

19 

25 
26 

27 


h 
Z0.3  E. 

9.0  E. 
11.3  W. 

9.9  W. 

8.5  W. 


July 


3  IZ.6E. 

4  10.2  E. 

5  8.8  E. 
zz  ZZ.8W. 
Z2  Z0.5  W. 

m 

Z3  9.zW. 

14  77W. 

20  ZZ.4  E. 

2Z  zo.o  £. 

22  8.6  E. 


29  Z0.3  W. 

30  8.9  W. 
Aug.     6  Z0.5  E. 

7    91  E. 


1 

ENCELADUS. 

d 

h 

d   h 

d 

h 

d 

h 

d   h 

d  h     I 

Jan.  6 

36E. 

Jan.  19  20.6  E. 

Feb.  2 

13  5  E. 

Feb.  16 

6.4  E. 

Feb.  29  23.2  E. 

Mar.  14  z6.z  E. 

7 

12  5  E. 

21  5.5  E. 

3 

22.4  E. 

17 

15.2  E. 

Mar.  2  8.x  E. 

16  1.0  E. 

8 

21.4  E. 

22  14.4  E. 

5 

7.3  E. 

19 

ox  E. 

3  16.9  E. 

17  9.8  E. 

zo 

63  E. 

23  23  3  E. 

6 

16.2  E. 

20 

9.0  E. 

5  1.8  E. 

z8  18.7  E. 

ZI 

15.2  £. 

25  8.2  £. 

8 

1.0  E. 

21 

Z7.9  E. 

6  10.7  E. 

20  3.6  E. 

13 

ox  E. 

26  Z7.0  E. 

9 

9.9  E. 

23 

2.8  E. 

7  Z9.6  E. 

2Z  12.4  E. 

14 

9.0  E. 

28  1.9  E. 

zo 

18.8  E. 

24 

1x7  E. 

9  45E. 

22  2Z.3  £. 

15 

17  9  E. 

29  X0.8  E. 

12 

3.7  E. 

25 

20.6  E. 

zo  X3.4  E. 

24  6.2  E. 

17 

2.7  E. 

30  19.7  E. 

13 

12.6  E. 

27 

5.5  E. 

ZI  22.3  E. 

25  Z5.Z  E.  ' 

18 

XI.6E. 

Feb.  X  46E. 

M 

2x5  E. 

28 

14  4  E- 

Z3  7.2  E. 

26  23.9  £. 
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WASHINGTON 

MEAN  TIME  OF  GREATEST  ELONGATION. 

1 

ENCELADUS— (a«r/«^/</.) 

1 

d 

h 

d      h 

d     h 

d      h 

d      h 

d     h 

Mar.  28 

8.8  E. 

Apr.  17  22.0  E. 

May    8  ii.i  E. 

May  29    0.1  E. 

June  18  13.4  E. 

July      9    2.0  E.    ' 

29 

T7.7  E. 

19    6.8  E. 

9  20.0  E. 

30    9.0  E. 

19  22.3  E. 

10  II. 5  E. 

1           31 

2.5  E. 

20  15.7  E. ' 

II     4.9  E. 

31  17.9  E. 

21     7.2  E. 

II  20.4  E. 

i  Apr.    I 

IX.4  E. 

22     0.6  E. 

12  13.7  E. 

June   2     2.8  E. 

22  16.0  E. 

13     5.3  E. 

2 

20.3  E. 

23    9.5  E. 

13  22.6  E. 

3  "7  E. 

24    0.9  E. 

14  14.2  E. 

4 

5.2  E. 

24  18.4  E. 

15     74E. 

4  20.6  E. 

25    9.8  E. 

15  23.1  E. 

5 

14.0  E. 

26     3.3  E. 

16  16.3  E. 

6    5.5  E. 

26  18.6  E. 

17     79E. 

6 

22.9  E. 

27  12.1  E. 

18     1.2  E. 

7  M  4  E. 

28     3.5  E. 

18  168  E. 

8 

7.7  E. 

28  2X.O  E. 

19  10. 1  £. 

8  23.3  E. 

29  12.4  E. 

20     1.7  E. 

9 

16.6  E. 

30    59E. 

20  18.9  E. 

xo    8.2  E. 

30  21.3  E. 

21  10.6  E. 

IX 

1.5  E. 

May    I  14.7  E. 

22     3.8  E. 

II  17.0  E. 

July    2    6.2  E. 

22  19.5  E. 

12 

10.4  E. 

2  23.6  E. 

23  12.6  E. 

13     1.9  E. 

3  15  I  E. 

24    44E. 

13 

19.3  E. 

4    8.4  E. 

24  21.5  E. 

14  10.8  E. 

4  23  9  E. 

25  13  3  E. 

15 

4.2  E. 

5  173  E. 

26    6.4  E. 

15  19.7  E. 

6    8.8  E. 

26  22.2  E. 

16 

1 

13.1  E. 

7    2.2  E. 

27  15.3  E. 

17    4.5  E. 

7  17  7  E. 

28    7.1  E. 

1 

TET 

HYS. 

d 

h. 

d      h 

d      h 

d      h 

d      h 

d     h 

Jan.    6 

23.8  E. 

Feb.  II  20.7  E. 

Mar.  18  17.7  E. 

Apr.  23  14. 1  E. 

May  29  10.8  E. 

July      4     7.4  E. 

8 

21.  X  E. 

13  18.0  E. 

20  15.0  E. 

25  11.4  E. 

31     8.1  E, 

6    4.7  E. 

10 

18.4  E. 

15  15.4  E. 

22  12.3  E. 

27    8.7  E. 

June   2    5.4  E. 

8     2.0  E. 

12 

15.7  E. 

17  12.7  E. 

24    9.6  E. 

29    6.0  E. 

4    2.7  E. 

9  23.3  E. 

M 

13.0  E. 

19  lo.o  E. 

26    6.9  E. 

May    X     3.3  E. 

6    0.0  E. 

XI  20.7  E. 

16 

10  3  E. 

21     7.4  E. 

28    4.1  E. 

3    0.6  E. 

7  21.2  E. 

13  18.0  E. 

18 

7.6  E. 

23    4  7  E. 

30     14  E. 

4  21.9  E. 

9  18.5  E. 

15  15  3  E. 

20 

4.9  E. 

25     2.0  E. 

31  22.7  E. 

6  19.2  E. 

II   15.7  E. 

17  12.6  E. 

22 

2.3  E. 

26  23.3  E. 

Apr.    2  20.0  £. 

8  16.5  E. 

13  13.0  E. 

19    9.8  E. 

23 

23  6  E. 

28  20.7  E. 

4  17.3  E. 

xo  13.8  E. 

15  10.3  E. 

21     7.1  E. 

•  25 

20.9  E. 

Mar.   I  18.0  E. 

6  14.6  E. 

12    II.I  E. 

17     7.7  E. 

23     44E. 

27 

18.2  E. 

3  15  3  E 

8  11.9  E. 

14    8.4  E. 

19     5.0  E. 

25     X.7  E. 

29 

15  5  E. 

5  12.5  E. 

10    9.1  E. 

X6    5.7  E. 

21     2.3  E. 

26  23.0  E. 

!           31 

12.8  E. 

7    98E. 

12     6.4  E. 

i8     3.0  E. 

22  23.6  E. 

28  20.3  E. 

Feb.    2 

10.2  E. 

9    7iE. 

M     37E. 

20    0.3  E 

24  20.9  E. 

30  17.6  E. 

4 

7.5  E. 

II     4.4  E. 

16     1.0  E. 

21  21.6  E. 

26  18.2  E. 

Aug.      I  14.9  E. 

6 

4.8  E. 

13     1.7  E. 

17  22.2  E. 

23  18.9  E. 

28  15.5  E. 

3  12.2  E. 

8 

2.1  E. 

14  23.0  E. 

19  19.5  E. 

25  16.2  E. 

30  12.8  E. 

5    95E. 

9 

1 

23  4  E 

16  20.4  E. 

21  16.8  E. 

27  13  5  E 

July    2  10. 1  E. 

7    6  8E. 

Die 

>NE. 

1 

d 

h 

d      h 

d     h 

d      h 

d      h 

d     h 

Jan.    8 

11.3  E. 

Feb.  10    7.8  E. 

Mar.  14    4.1  E. 

Apr.  15  23.9  E. 

May  18  19.7  E. 

June  20  15.6  E. 

XI 

5.0  E. 

13     1.5  E. 

16  21.8  E. 

18  17.5  E. 

21   134  E. 

23    9.2  E. 

13 

22.7  E. 

15  19.2  E. 

19  15  5  E. 

21   II.I  E. 

24     7.0  E. 

26    2.9  E. 

16 

16.4  E. 

18  12.9  E. 

22    9.1  E. 

24     4-7  E. 

27     0.7  E. 

28  20.6  E. 

19 

10. 1  E. 

21     6.6  E. 

25     2.8  E. 

26  22.4  E. 

29  18.3  E. 

July      I  143  E- 

22 

3.8  E. 

24     0.3  E. 

27  20.4  E. 

29  16. 1  E. 

June    I  12.0  E. 

4    8.0  E. 

24 

21.5  E. 

26  18  0  E. 

30  14.1  E. 

May    2    9.7  E. 

4     56E. 

7     17  E. 

27 

15  2  E. 

29  11.7  E. 

Apr.    2    7.8  E. 

5     3-4  E. 

6  23.2  E. 

9  19  4  E. 

30 

8.9  E. 

Mar.   3    5.4  E. 

5     1-4  E. 

7  21.0  E. 

9  16.9  E. 

12  13.1  E. 

Feb.   2 

2.7  E. 

5  23  0  E. 

7  19.1  E. 

xo  14.7  E. 

12  10.5  E. 

15    68  E. 

4 

20.4  E. 

8  16.7  E. 

10  12.7  E. 

13    8.4  E. 

15     42  E. 

18    0.5  £. 

7 

14. 1  E. 

II  10.4  E. 

13    6.3  E. 

16    2.0  E. 

17  21.9  E. 

20  18. 1  £. 
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RHEA. 

TITAN. 

HYPERION. 

d      h 

d      h 

d      h 

d 

h 

d      h 

d      h 

Jan.    8  2I.O  E. 

Apr. 

X7    6.2  E. 

Jan.  XI  15.4  E. 

Apr.    8 

11.7W. 

Jan. 

I     0.8  E. 

Ap 

»r.    26  22.1  W. 

13    95E. 

21  X8.5  E. 

15  13  5  I 

12 

12.3  S. 

7    4.1  I 

May      I   10.8  S.      1 

17  22.0  E. 

26    6.9  E. 

19  17.6  W. 

16 

7.5  E. 

II  23.2  W. 

7    45E. 

22    10.6  E. 

30  19.2  E. 

23  19  2  S. 

20 

50  I. 

x6  11.4  S. 

13    8.2  I. 

26  23.1  E. 

May 

5    75E. 

27  15.2  E. 

24 

8.9  W. 

22     5.4  E. 

18     2.9  W. 

1 

31   11.6E. 

9  X9.8  E. 

31  130  I. 

28 

9  7  S. 

28    8.8  I. 

22  15.9  S. 

Feb.   5    0.1  E. 

14     8.X  E. 

Feb.    4  17. 1  W. 

May    2 

4.9  E. 

Feb. 

2     38  W. 

28     9.5  E. 

9  12.6  E. 

x8  20.4  E. 

8  18.7  S. 

6 

2.3  I. 

6  16.2  S. 

June     3  13.6  I.       1 

14     1.0  E. 

23    8.7  E. 

12  14  6  E. 

10 

6.3  W. 

12  lo.o  E. 

8     8.4  W. 

x8  13.4  E. 

27  21.0  E. 

x6  12.5  I. 

M 

7.2  S. 

x8  135  I 

12    21. 1  8. 

23     1.8  E. 

June 

I    94  E. 

20  16.6  W. 

18 

23E. 

23     85  W. 

18  X4.9  E. 

27  14.2  E. 

5  21.7  E. 

24  18.2  S. 

21 

23  4  I 

27  21.0  s. 

24  18.8  I.     i 

Mar.   3    2.6  E. 

10  10. 1  E. 

28  13.5  E. 

26 

3.6  W. 

Mar. 

4   14  5  E. 

29  13.8  W.  . 

7  15.0  E. 

X4  22.4  E. 

M?.r,    3  10.7  I. 

30 

4.6  S. 

10  18  3  I. 

July      4     2.6  S.      1 

12     3.4  E. 

19  10.8  E. 

7  14  6  W 

June   2 

23.6  E. 

15  X3.2  W. 

9  20.5  E. 

16  15.7  E. 

23  23.x  E. 

XI  16.5  S. 

6 

20.4  I. 

20     1.8  S. 

16    0.4  I. 

21     4.0  E. 

28  1 1.5  E. 

15  12.1  E. 

XI 

0.7  W. 

25  19  3  E. 

20  19.5  W. 

25  16.4  K. 

July 

2  239  E. 

19    9.6  I. 

15 

1.4  s. 

31  23  0  I. 

25    8.0  8. 

30    48  E. 

7  12.2  E, 

23  13.6  W. 

18 

20  4  E. 

Apr. 

5  17.8  W. 

31     2.0  E. 

Apr.    3  17. 1  E. 

12    0.6  E. 

27  14.4  S 

22 

17  3  I- 

10    6.4  8. 

Aug.     6     5  6 1.       1 

8     5.5  E. 

16  13.0  E. 

31  10.3  E. 

26 

21.4  W, 

15  23.7  E. 

XX     0.7  W.  1 

12  17.9  E. 

21     1.4  E. 

Apr.    4     7.7  I. 

30 

22.5  S 

22     3.2  I. 

15  131  S. 

1 

lAPETUS. 

d      h 

d      h                        d      h 

d 

h 

d       h            1 

d      h 

Jan.    8     30E.      Feb. 

15     7-3  W.     Mar.  26  12.2  E. 

May   3 

16.9  W. 

June  12  23.6  E.      July    21     4.4  W.    | 

26     1.2  I.       Mar. 

6  10.7  S.      Apr.  13  10.8  I. 

23 

20.7  S. 

30  22  4  I.        Aug.    10    8.4  S. 

1 

THE  APPARENT  ELEMENTS  OF 

'  SATURN'S 

RINGS. 

a 

^ 

P 

I 

r 

u 

«' 

Inclination  of 

The  Elevation 

The  Elevation 

Earth's  Longitude  from  Saturn 

Northern 

of  the  Earth 

of  the  Sun 

counted  on  Plane  of  King 

Greenwich 

Outer 

Outer 

Semi- Minor 

above  the 

above  the 

from  the  King's  Ascend- 

Mean 

Major 

Minor 

Axis  to  Circle 

Plane  of  the 

Plane  of  the 

ing  Node  on  the — 

Noon. 

Azift. 

Axis. 

of  Declination 

RinK. 

King. 

M^  **  **••• 

*  •^■■M 

fl»4AA^M 

^^^V            ^^^r   ^^  ^^  ■  ^  W^  W  ^S  ^ir  IBB 

from  North 

•^***w* 

to  East 

Equator. 

Ecliptic 

m 

tr 

0       t 

0             • 

• 

e          r 

e          t 

Jan.       I 

36.04 

X3.24 

•f  I     0.9 

+  21   33.6 

+  20     8.5 

278    7.0 

235  44  0 

21 

3709 

1383 

+  1    12.5 

+  21   53.2 

+  20  19.6 

279  39  3 

237  16.4 

Feb.    xo 

38.34 

1439 

+  I    19.6 

+  22      2.7 

+  20  31. 1 

280  35.9 

238  13  I 

Mar.      I 

3965 

1487 

+  I  21.4 

+  22       1.8 

+  20  42.3 

280  50.8 

238  28.0 

21 

40.86 

X5.2I 

+  I    18.0 

+  21    51.3 

+  20  53.4 

280  23.4 

238     0.7 

Apr.    10 

41.76 

1534 

+  I     lO.O 

+  21    33.0 

+  21      4.4 

279  19.5 

236  570     ' 

1              30 

42X9 

X5.24 

+  0  59.1 

+  21    lO.O 

+  21    15.3 

277  52.9 

235  30.4 

1  May    20 

42.06 

1492 

+  0  47.6 

+  20   46.8 

+  21    25.9 

276  20.8 

233  58.4 

1  June     9 

41.41 

14.48 

+  0  37  7 

+  20   28.2 

+  21    36.4 

275     18 

232  39  5     1 

29 

4035 

14.01 

+  0  31.3 

+  20    18.5 

+  21    46.7 

274  109 

231  48.6    1 

July     19 

3909 

X3.58 

-fo  29.5 

+  20    19.8 

+  21    56.9 

273  566 

23X  34  5 

Aug.      8 

37  79 

X3.26 

+  0  327 

+  20  32  6 

+  22      7.0 

274  21.9 

231   59.8 

28 

3660 

1307 

4-0  40.6 

+  20   55.4 

+  22    16.8 

275  24.8 

233     2.8 

1  Sept.    17 

3561 

13.01 

+  0  52.7 

+  21    25.6 

+  22    26.4 

277     0.4 

234  38.5 

Oct.      7 

3489 

1307 

•f  X     8.0 

+  22      0.3 

+  22    36.1 

279    2.3 

236  40.5 

27 

3446 

1324 

+  I  25.6 

+  22    36.2 

+  22    45.4 

281  22.4 

239     0.7 

Nov.    x6 

34  34 

1352 

+  I  44  5 

+  23    10.6 

+  22    54.6 

283  52.3 

241  30.6 

Dec.      6 

3455 

13.88 

•f  2     3.2 

+  23    4I.I 

+  23      3.7 

286  22.2 

244     0.6     * 

1              ^« 

3508 

1432 

+  2  20.5 

+  24      5.8 

+  23    12.7 

288  42.2 

246  20.7 

3x 

3526 

X445 

+  2  24.5 

+  5 

t4   ii.o 

+  23    14.9 

289  14  5 

246  53.0 

The  factor  to  be  mi 

ultiplied  by  a  and  d  to  obtain  t1 

lie  axes  0 

f— 

The 

inner  ellipse  of  the  outer  ring  =  0.880X 

log  fact 

or  =  99445 

The 

outer  ellipse  of  the  inner  ring  —  0.8599 

.            log  fact 

or  =  9  9344 

The 

inner  ellipse  of  the  inner  ring  =  0.6650 

\            log  fad 

tor  a=  9  8228 

The 

inner  ellipse  of  the  dusky  ring  =  0.548^ 

^            log  fact 

tor  =  9  7392 

NOTK.-Tt 

le  positive  sign  of  /  indicates  that  the  visible  st 

irface  of  the  ring 

it  the  northern  on< 

B. 
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SATELLITES  OF  URANUS,  1896. 


Date.    Position  App.  Distances. 
AnKlC'    Ariel.  Umbriel. 


Feb.  12,  -5.6 

14.1 

19.7 

May  14,  -3.5 

14.9 

20.8 

Aug.  10,  -X.8 

14.X 

19.7 

Date.    Position  App.  Distances. 
Angle.  Titania.  Oberon. 


Feb.  12.  -5.6  32.3 
May  14,  -3.5  34.1 
Aug.  10,  -1.8       32.3 


431 

455 
43.2 


APPARENT  ORBITS  OF  THE  SA  TELUTES  OF  URANUS  IN  i8q6, 
AS  SEEN  IN  AN  INVERTING  TELESCOPE, 


WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


'                    ARIEL. 

I 

1 

JMBRIEL. 

TVlh 

lNIA. 

Soath. 

OBERON 

North. 

Soath 

. 

torth 

1. 
h 

South. 

North. 

North  and  South. 

d 

h 

d 

h 

d 

d 

h 

d      h 

d     h 

d      h 

Feb.    4 

16.2 

Feb. 

8 

10.9 

Feb. 

4 

16.0 

Feb. 

6 

17.7 

Feb. 

9  i8-9 

Feb. 

5  10.4 

Feb. 

II  22.1  S. 

12 

5.6 

16 

0.4 

X2 

23.0 

15 

0.7 

z8  1 1.9 

M     34 

18  15.8  N. 

19 

19.1 

23 

139 

21 

59 

23 

7.6 

27     5.0 

22  20.5 

25    9.4  S. 

27 

8.6 

Mar. 

2 

33 

29 

12.8 

Mar. 

2 

14.6 

Mar. 

6  22.0 

Mar. 

2  135 

Mar. 

3     31  N. 

Mar.    5 

22.1 

9 

x6.8 

Mar. 

8 

19.8 

10 

21.5 

15  15.0 

II     6.5 

9  20.7  S. 

13 

XI.6 

17 

6.3 

17 

2.7 

19 

4-5 

24    8.0 

19  23.5 

16  14.4  N. 

21 

I.O 

24 

19.8 

25 

97 

27 

11.4 

Apr. 

2     x.o 

28  16.5 

23    8.0  S. 

28 

M5 

Apr. 

I 

93 

Apr. 

2 

16.6 

Apr. 

4 

18.4 

xo  18.1 

Apr. 

6    9.6 

30    1.7  N 

Apr.    5 

4.0 

8 

22.7 

10 

23.6 

13 

1.3 

19  II. I 

15     2.6 

Apr. 

5  19  3  S. 

12 

175 

16 

12.2 

19 

6.5 

21 

8.3 

28    4.1 

23  19.6 

12  13.0  N. 

20 

7.0 

24 

17 

27 

135 

29 

15.2 

May 

6  21. z 

May 

2   12.6 

19    6.6  S. 

27 

20.5 

May 

X 

15.2 

May 

5 

20.4 

May 

7 

22.2 

15  I4.I 

II    5.6 

26    0.3  N. 

May    5 

99 

9 

4.7 

14 

34 

16 

51 

24   72 

19  22.7 

May 

2  17.9  S. 

12 

234 

16 

18.2 

22 

10.3 

24 

X2.I 

June 

2      0.2 

28  15.7 

9  11.6N. 

20 

12.9 

24 

7.6 

30 

173 

June 

I 

19.0 

XO  17.2 

June 

6    8.7 

16    5.2  S. 

28 

2.4 

31 

21. 1 

June 

8 

0.2 

10 

2.0 

X9  10.3 

15     1.7 

22  22.9  N. 

June     4 

159 

June 

8 

10.6 

16 

72 

18 

8.9 

28  3.3 

23  18.7 

29  x6.6S. 

12 

54 

16 

0.1 

24 

X4.1 

26 

15-9 

July 

6  20.3 

July 

2    IX.8 

June 

5  10.2  N. 

19 

18.9 

23 

136 

July 

2 

21. X 

July 

4 

22.8 

15  13-4 

XI      4.8 

12     3.9  S. 

27 

8.4 

July 

I 

31 

II 

4.0 

13 

5.8 

24    6.4 

19  21.8 

18  21.6  N. 

July    4 

21.9 

8 

x6.6 

19 

II.O 

21 

12.7 

Aug. 

I  23.4 

28  14  9 

25  15.2  S. 

12 

"4 

16 

6.1 

27 

17.9 

29 

19.7 

10  16.4 

Aug. 

6    7.9 

July 

2    8.9  N. 

20 

0.9 

23 

19.6 

Aug. 

5 

0.9 

Aug. 

7 

2.6 

19    95 

15    0.9 

9    2.5  S. 

27 

144 

31 

91 

13 

79 

15 

9.6 

28    2.5 

23  18.0 

15  20.2  N. 

Ai^g.    4 

39 

Aug. 

7 

22.6 

21 

14.8 

23 

16.6 

Sept. 

5  195 

Sept. 

I    II.O 

22  13.8  S. 

Period  of  Ariel. 
Period  of  Umbriel. 


d      h 
2  12.489 

4     3460 


Period  of  Titania, 
Period  of  Oberon, 


d      h 
8  16.942 

13  II. 119 


Note.-  For  Ariel  only  every  third  elongation  is  given,  and  for  Umbriel  every  alternate  one.  The  intermediate  ones  may  be 
found  by  adding  multiples  of  the  period  of  the  satellite. 


SATELLITE  OF  NEPTUNE,  1896. 
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Dale. 

Position 

Apparent 

Angle. 

Distance. 

Mar.   II, 

0 
250.4 

163 

Sept.  15, 

2557 

16.4 

Dec.    12, 

2543 

16.9 

APPAREKT  ORBIT  OF  THE  SATELLITE  OF  NEPTUNE  IN  iSg6, 
AS  SEEN  IN  AX  INVERTIXO  TELESCOPE, 


WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


1 

1 

East 

h 

West. 

h 

East. 

West. 

East. 

West 

d 

d 

d 

h 

d 

h 

d 

h 

d      h 

Jan. 

3 

11.6 

Jan 

6 

10. 1 

Mar. 

14 

0.8 

Mar. 

16 

233 

Oct. 

29 

35 

Nov. 

I     2.0 

1 

9 

87 

12 

71 

19 

21.9 

22 

20.4 

Nov. 

4 

0.6 

6  23.1 

15 

58 

18 

42 

Aug. 

31 

8.6 

Sept. 

3 

72 

9 

21.7 

12  20.2 

21 

29 

24 

13 

Sept 

6 

57 

9 

4-3 

15 

18.7 

iS  17.3 

27 

0.0 

29 

22.4 

12 

2.8 

15 

1.4 

21 

15.8 

24  1 4-4 

Feb. 

I 

21. 1 

Feb 

4 

195 

17 

239 

20 

22.4 

27 

12.9 

30  1 1.5 

7 

182 

10 

166 

23 

21.0 

26 

195 

Dec. 

3 

1 0.0 

Dec. 

6    8.5 

13 

153 

16 

13.8 

29 

18.1 

Oct. 

2 

16.6 

9 

71 

12     5.6 

19 

124 

22 

109 

Oct. 

5 

15.2 

8 

137 

15 

42 

18     2.7 

25 

9  5 

28 

80 

II 

12.2 

M 

108 

21 

13 

23  23.8 

Mar. 

2 

6.6 

Mar. 

5 

51 

17 

93 

20 

79 

26 

22.3 

29  20.9 

1 

1 

8 

37 

1 
1 

II 

2.2 

23 

6.4 

26 

49 

Jan. 

I 

19.4 

Jan. 

1 

4  18.0 

( 


The  above  times  are  those  of  each  passage  of  the  satellite  through  the  apsis  of  its  apparent 
orbit.  The  position  of  the  satellite  at  any  other  time  may  be  found  by  measuring  around  the 
orbit  from  tlie  apsis  last  passed  through,  remembering  that  the  radius  vector  of  the  satellite 
describes  equal  areas  in  equal  times. 

Period  of  the  satellite  of   Neptune,  5'*  2111.045. 


NoTK. — In  the  precrdinK  diagrams  the  central  circle  represents  the  planet  and  is  on  the*  same  scale  as  the  orbits. 
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PHENOMENA,   1896. 


WASHINGTON  MEAN  TIME. 


PLANETARY    CONSTELLATIONS. 


Jan. 


d 

I 

I 

I 

4 
9 

9 

10 

II 


h 
I 

20 
23 
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m 


56 


31 


16   18 
18     6 

18  5 
15  14  28 
23  12     - 


23 

17  - 

23 

20  - 

25 

20  8 

28 

7  - 

29 

4  " 

29 

14  - 

Feb.  5 

15  39 

5 

23  lO 

7 

7  - 

7 

15  - 

8 

I  - 

9 

3  - 

9 

14  16 

9 

14  44 

12 

0  57 

©      in  Perihelion. 
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6  "W^ V—  I  53 
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6kl> »2+  7  31 
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6  91> 
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12  21 
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20      I 
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25 
26 

26 

27 
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Mar. 


2 

3 

4 
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5 

9 
10 

II 

12 

13 

19 
20 

23 
24 
31 
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Apr.   I 


10 

19 
22 

4 

I 

22 

6 

15 
3 

13 

21 

7 
6 

20 

9 
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17 
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6 

14 
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9 

6V1> 
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9 
S 
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II 

29 


28 
37 

6 

29 


6  Sl> ^+137 

6  9  1> 9+0  35 
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\l       in  Aphelion. 
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6  11^ V—  2  19 

Jl      Stationary. 

6hl> h+7  53 


d  ©3) 

9      in  Aphelion. 


S+  5  36 


Apr. 


May 


d 

h 

m 

I 

16 

— 

7 

17 

II 

10 

10 
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2 

55 

16 
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14 

17 

12 

— 

19 

0 

— 

20 

2 

52 

20 

16 

— 

23 

18 

— 

25 

6 

— 

27 

14 

0 

27 

23 

30 

3 

II 

— 

5 
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— 

5 

14 

- 

6 
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3 

10 
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14 

12 

I 

— 

14 

0 

41 
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12 
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21 
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6V1> 
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9 
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d  SD 
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7 
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o 
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9  20  - 
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$ 
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X-  I 
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5 


II 

45 

9 

34 


46 
28 
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^       in  Aphelion. 
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9 
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o  59 

2  42 

3  57 
12 
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9      in  ft 
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21   14  36'<^  SD S+  5  34 


21 

28 

29 
July   3 

3 


17 

15 

14 

5 
II 


^       Stationary. 

$       Greatest  Hel.  Lat.  S. 

dSW g—  220 

0       in  Aphelion. 

\i       Greatest  elong.  W.  7 1   25 


4     6  5o'd^3) ^—  656 

7  21     old  V3) V—  6     6 


% —  2     2   , 


ti       Greatest  Hel.  Lat.  N. 

6  ^  ^ tJ—  3  37 

d93) 9—  6  19  I 

<PSO 

dS3) 5— 2  24 


PHENOMENA,  1896. 
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WASHINGTON  MEAN  TIME. 


PLANETARY    CONSTELLATIONS. 


d     h     m 

July   8   11    17   (5  g  D 5  —  6  22 

8  20     -'690  Superior. 

10  2  28  lei  9  ]) 9—  2  17 

11  20  48  (5  ^  D % —  o  22 

13     5     -  6  ^  t^  Geminorum .  .  8  —  o     7 


15  23     - 

18     7  43 
i8   19  59 

22     5     - 


22  16 

28   II 
28   16 

3^      I 
Aug.  I   14 


2 

2 

4 
4 
4 


4  31 

6  - 

o     - 

7  31 
13     - 


7  21     - 

8  -     - 

8  16     o 

9  4  28 
969 

11  15     - 

12  3     - 

13  13     - 

14  14  21 

15  I  35 

22     -    - 
25    o    - 

30  20  28 

31  X3     - 
31  17  12 

Sept.  4     5     - 

5  12  39 

8     4  38 

8  18  55 

XI     o     3 

II     9  16 

11  21     - 

12  17    - 
18  23     - 

21  20    - 

22  3     - 

23  13     - 

24  2    - 

24  14    - 

25  17    - 


28 
28 


o  53 

4  19 


\l      Stationary. 
»       in  a 

6hl> 

6^1> 

^      in  Perihelion. 

9      in  Perihelion. 

§      Stationary. 
6  ^  ^  Cancri    .  .  . 
d  S  O  Superior. 

S       Greatest  Hel.  Lat.  N. 


>2+  7  50 

S+  5  42 


g+  o    o 


6  il> ^--  7 


9+  o  41 
y —  6  10 


69% 

dW3) 

d  ?2/ »+  I    6 

dS9 :•  »+oi8 

0      eclipsed,  invis.  at  Wash. 

6%1> 3^+  o  16 

6  9^ 9+1  45 

d?}) 5+2    3 

6XQ 

9      Greatest  Hel.  Lat.  N. 

6h^ h+7  47 

d  SD '^+  5  45 

])      partly  eclip.,  vis.  at  Wash. 
5       in  13 
6  il> ^-  6  15 

4V}) V-6     9 


^      in  Aphelion. 

6y.i> 

691> 

d  S  D 

6hl> 


V  + 
9  + 
S  + 
h  + 


4 

2 

7 


55 

59 

5 

38 


d  (5D S+  5  41 

Jf       Greatest  elong.  E.     26  43 
ci  3/  a    Leonis  ....     5iJ+  o  20 
O      enters  :£=,  Autumn  com, 

tp      Stationary, 
ci  ^V ^+  o  51 

6^9 S-438 

ii       Greatest  Hel.  Lat.  S. 

$       Stationary. 

ci  V  D W—  6     2 

d^D ^—  5    o 


m 


Oct. 


3     9     4(^  3/3) %  + 

6  12  24|d  S  5 8  + 

8     0  55|<i9]) 9  + 


8     4  - 

8   13  17 

8  15  - 

8  20  5 

13     2  - 

13   14  ~ 

15     3  - 


16  12     - 

18     5     - 


d  S  O  Inferior. 
6hl> 


1  40 

2  3 
5 


18 


9  »n  y 

d  ^  D  .  .  . 

i  >n  a 

S  in  ft 

(^  9h  .  .  . 


h+  7  25 


S+  5  32 


9—  2  25 


\i       Stationary. 
5        in  Perihelion. 

18  14    -!<^  9  S 9—  o  43 

23   19     -       5       Greatest  elong.  W.  18  26 


28 

31 

Nov.  I 


25     6  23 

25  23  20 

12  - 
3     o 

13  - 


6V}) V-  5  51 

6  $  '^ ^—  329 

^       Greatest  Hel.  Lat.  N. 

6X1> 3/+  2  25 

$       Stationary. 


3  18  37  X  g  3) ?  +  6  59 


5     4  59.ci'23) 

5  9  ^9  6  ^1> 

6  20  28  d  9  D 

II  23  -       9       in  Aphelion. 


h+  7  14 

S+  5  23 

9+  3  10 


12    21      - 


6  hQ 


15  22    -  (^  $0 

19  3     -  d  ?  h  •  •  • 

20  12    -  d  8  S  .  .  . 

20  23     -       g       in  J5 

21  lo  58'ci  ^  D  .  .  . 


21  23  48  d  ^  D 

27  16  18  d  3/  D 

28  I     - '  d  ?  O  Superior. 

30     5     -jo  2/0 
Dec.  I     4     - 1     i^       in  Aphelion. 


»—  I  50 
5-  o  13 

V—  5  44 

i —  2  10 
2/+  3     8 


2  20  56  d  Ij  3) 1?+  7  II 

2  22  5516  S  D S+  5  21 

d»D 8+3     2 

9  Greatest  Hel.  Lat.  S. 

d  9  3) 9—  o    3 


4  7  16 
4  II  - 
6  20  35 


9  16     - 
10  12     - 

18  12     5 


<PVO 

d  ^  3) ^  — 


I  34 


18  16  20  d  V  3) V—  5  45 


20  14    - 


21   12     - 
25     o  10 

25 


0      enters  VJ,  Winter  com. 


8       Greatest  Hel.  Lat.  S. 

d  V  3) 3/+  3  38 

-  \     2/       Stationary. 

27  20     - '  d  b  S h  +  X  49 

30  10  28|<i  S  D S+  5  25 


8 


30  10  4o:<i  I2  3 '?+  7  »5 

30  19     -      0      in  Perihelion. 
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OBSERVATORIES. 


POSITIONS  OF  OBSERVATORIES. 
{North  Latitudes  and  West  Longitudes  are  Considered  Positive,) 


Place. 


Abo 

Adelaide 
Albany 
Alfred  . 
K\g\^x{OldObs) 

Algier  {New  Obs.) 
Allegheny    . 
Altona 
Amherst 
Annapolis    . 

Ann  Arbor  . 

Arequipa  (Harvard) 

Armagh 

Athens 

Beloit  . 

Bergen 
Berkeley 
Berlin  {C/rania) 
Berlin  . 
Berne  . 

Besan(;on     . 
Bethlehem  . 
Birr  Castle  . 
Bogota 
Bologna 

Bombay 
Bonn   . 
Bordeaux     . 
Bothkamp  . 
Breslau 

Brisbane 
Brussels  (Uccle) 
Brussels 
Budapest 
Cairo   . 

Cambridge  (Eng/and) 
Cambridge  [Mass.) 
Cape  of  Good  Hope 
Catania 
Chapultepec 

Charkow 
Charlottesville 


Latitude. 


+  60  2656.8 

-34  55  33-8 

+  4239495 
+  42  15  19.8 

+  3644    o 

+  36  47  50 
+  40  27  41.6 

+  5332453 
+  42  22  17. 1 

+  385853.5 

+  42  1648.0 
- 16  24 
+  5421  12.7 
+  37  58  20.0 
+  42  30    9.0 

+  6023  54 
+  375221.7 
+  52  31  31.8 
+  52  30  16.7 
+  4657    8.7 

+  4714590 
+  403623.4 

+  53    5470 
+   43548 
+  442947.0 

+ 18  53  45 

+  5043450 
+  4450  6.7 
+  5412  9.6 
+  51    656.5 

-2728    0.0 

+  50  47  53 
+  5051  10.7 

+  4729347 
+  30    438.2 

+  52  12  51.6 
+  42  22  47.6 

-3356    3  4 

+  3730 

+  19  25  17.5 


+  50 

+  38 


o  10.2 
2    1.2 


Redaction 

to 

Geocentric 

Latitude. 


O  2.1 
o  56.8 
38.0 
37.0 
10.8 

11.3 

31  3 
10.2 

37-3 
245 

370 
6'  18.4 

42 
18.9 

37-6 

2.7 
18.3 
17.0 
17.1 
390 

38.5 
31.9 
133 
51.5 
403 

8.1 
26.9 
40.4 

5.3 
25.0 

32.2 

26.6 
26.3 

38.0 

6.5 

18.9 

373 
480 

16.0 

7  18.2 

30.2 
193 


Log  p. 


9.998887 
9.999520 
9.999326 

9-999337 
9.999476 

9999474 

9.999383 
9.999049 

9.999334 
9.999420 

9999336 
9.999884 
9.999029 

9999445 
9999331 

9.998888 

9.999448 

9.999075 

9999075 
9.999216 

9.999208 

9999379 
9.999060 

9.999991 

9.999279 

9.999847 
9.999120 

9999271 

9999033 
9.999110 

9.999689 
9.999x18 

9.999117 
9.999202 

9.999632 

9.999082 

9999334 

9999543 

9999457 
9.999838 

9.999138 
9999444 


Longitude. 


From  Washington. 


m 


-  6  37  18.45 
-142232.34 

-  o  13  12.87 
+  02  55.00 

-  5  20  28.8 

-  5  20  20.59 
+  011  50.89 

-  5  47  58.39 

-  o  18    7.37 

-o    215.55 

+  02643.15 

-  o  22  42 
-441  36.6 

-  6  43    7.7 
+  0475526 

-  5  29  24.8 
+  3    050.33 

-  6    I  39.60 

-  6    I  46.95 

-  5  37  57.7 

-  5  32    9  24 
-06  40.19 

-4  36  31. 1 

-  o  II  13 

-  5  53  36.9 

-  9  59  277 

-  5  36  35  33 
-56    6.60 

-  5  48  43  2 

-  6  16  20.88 

-15  20  178 

-  5  25  38.2 

-  5  25  40.7 

-  6  24  27.4 

-713  20.95 

-58  34.79 

-  02341.05 
-622    6.78 

-  6    752 

+  I  28  26.20 

-  7  33    6.7 

+  o    5  53-18 


From  Green wich. 


m 


+ 
+ 


+ 
+ 

+ 
+ 
+ 


h 

I  29     6.41 

9  14  20.30 

45459.17 
5  1 1  704 
o  12  16.8 

o  12  8.55 
5  20    2.93 

o  39  46  35 
450   4.67 

5    556.49 

5345519 
44530 
o  26  35.4 

134557 
556    7.30 


-   O  21  12.8 

+  89    2.37 

-  o  53  27.56 

-  o  53  34.9L 

-  o  29  45.7 

-  02357.20 
+  5  I  31.85 
+  o  31  40.9 

+  4  56  59 

-  o  45  24.9 

-451  157 

-  o  28  23.29 

+  02  5.44 
-040  31.2 

-  I    8    8.84 

-10  12    5.8 

-  o  17  26.2 
-017  28.7 

-  I  16  15.4 
-25    8.91 

-00  22.75 

+  4  44  30.99 

-  I  135474 

-  o  59  40 

+  6  36  38.24 

-  2  24  54.7 
+  514    5.22 


OBSERVATORIES. 
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POSITIONS  OF  OBSERVATORIES.       ' 

{North  Latitudes  and  West 

Longitudes  are  Considered  Positive 

•) 

1 

PUce. 

Latitade. 

Rednctioo 
to 

Log  p. 

LoDKitude. 

Geocentric 

, 

Latitude. 

From  WatbingtoiL 

From  Greenwich. 

1 

Chicago  (6>/</6><^j.) 

+  41  50    I.O 

*       tt 
-  "  35  9 

9.999348 

h    m       • 
+  0  42  14.69 

+ 

1 
h    m       a 

5  50  26.73 ' 

Christiania  . 

+  59  54  43  7 

-  xo    8.7 

9.998899 

-  551    5.«9 

— 

04253.85 

Cincinnati  {New  Obs.) . 

+  39    8195 

-  II  25  4 

9.999416 

+  0  29  29.25 

+ 

53741.29 

Cincinnati  (O/d  Obs.)  . 

+  39    626.5 

-  II  25.2 

9.999417 

+  0  29  47.01 

+ 

5  37  59  05 

Clinton 

+  43    3  170 

-  11  38.7 

9.999316 

-  0   6  34.65 

+ 

5    I  37  39 

Coimbra 

+  40  12  25.8 

-  II  30.3 

9.999389 

-  4  34  37  9 

+ 

033341 

Columbia  (Missouri)   . 

+  38  56  51 -6 

-  II  24.4 

9.999421 

+  1    I    6.18 

+ 

6   9  18.22 

Copenhagen 

+  5541  129 

-  10  53.1 

9.998997 

-  5  58  30.96 

— 

050  18.92 

Cordoba 

-31  25  15.5 

+  xo  22.2 

9.999602 

-  051  23.8 

+ 

41648.2 

Cracow 

+  50    3519 

-  IX  29.9 

9999137 

-  628    2.41 

— 

I  19  50.37 

Dantzig 

+  54  21  18.0 

-IX     4.x 

9999029 

-  622  51.6 

— 

I  14  39.6 

Denver        .        .         . 

+  39  40  36.4 

-   II  27.9 

9.999402 

+  I  51  35  59 

+ 

6  59  47  63 

Dorpat 

+  582247.1 

—  10  26.4 

9998934 

-  655    5.5 

— 

I  46  53  5 

Dresden 

+  51    216.8 

-  II  25.4 

9.999112 

-  6    3    6.88 

— 

0  54  54.84 

Dublin 

+  532313 

-  II  II. 3 

9999053 

-  4  42  50.9 

+ 

025  21. 1 

Dun  Echt    . 

+  57    936 

-  10  39.2 

9.998962 

-  4  58  32.0 

+ 

0   9  40.0 

Durham 

+  5446   6.2 

-  II    0.9 

9.999019 

--5    J  52.2 

+ 

0    6  19.8 

Diisseldorf  . 

+  51  1225 

-  II  24.6 

9.999108 

-  535175 

— 

027    5.5    - 

Edinburgh  . 

+  5557232 

-  10  50.7 

9.998991 

-  4  55  28.99 

+ 

0  12  43.05 . 

Evanston  (Dearborn)  . 

+  42    3  33  4 

-  11  36.5 

9.999342 

+  0  42  30.3 

+ 

5  50  42.3 

Florence  (Realr  .\fuseo) 

+  4346    4.1 

-  "  39  7 

9999298 

-  553135 

— 

045    1.5 

Florence  (Arcetri) 

+  43  45  H-4 

-  II  39  7 

9.999298 

-  553.1515 

— 

045    311 

.  Geneva 

+  46  1 1  58.8 

-  II  39-9 

9999236 

-  5  32  48.81 

- 

0  24  36.77 

Genoa. 

+  4425    9.3 

-  11  40.2 

9.999281 

-  5  43  53  4 

— 

03541.4 

Georgetown 

+  385425.8 

-  II  24.2 

9.999422 

+  00   6.20 

+ 

5    818.24 

Glasgow  (Missouri)     . 

+  391345.6 

-  II  25.8 

9.999414 

+  I    3    5.93 

+ 

611  17.97 

Glasgow  (Scotland)     . 

+  555242.6 

-  10  51.5 

9.998993 

-  451    1.4 

+ 

0  17  10.6 

Gotha  .... 

+  5056375 

-  II  25.9 

9.9991 14 

-  551    2.57 

— 

0  42  50.53 

Gottmgen    . 

+  51  31479 

-  II  22.8 

9.999100 

-  5  47  58  4 

— 

0  39  46.4 

Graz    .... 

+  47    437.2 

-  II  38.8 

9.999213 

-  6  10   0 

— 

I    148 

■  Greenwich  . 

+  51  2838.1 

-  II  23.1 

9.999101 

-  5    8  12.04 

000 

Hamburg     . 

+  53  33    70 

-  XI    lO.l 

9999049 

-  5  4«    5-7 

— 

0  39  53  7 

:  Hanover 

+  434215 

-  II  39.6 

9.999300 

-  019    4.13 

+ 

4  49    791 

;  Harrow 

+  51  34  47  4 

-  II  22.6 

9.999098 

-  5    652.1 

+ 

0    I  19.9 

Hastings-on* Hudson  . 

+  405925 

-  II  33  2 

,    9999369 

-  0  12  42.4 

+ 

4  55  29  6 

1 

Haverford    . 

1 

+  40   0  40. 1 

-  11  29.4 

9999394 

-  0   6  59.34 

+ 

1 
5    I  12.70 

1  Heidelberg  . 

+  492435 

-  "  32  5 

9990153 

-  5  43    0.5 

— 

0  34  48.5 

1  Hclsingfors 

+  60    942.6 

-  10    5.6 

9.998893 

-  648    1. 18 

- 

13949  14 

Hereny 

+  471547.4 

-  II  38.4 

9999208 

-  61436.75 

— 

I    6  24.71  • 

Hong  Kong 

+  22  18  12.2 

-    8  10.7 

9999789 

-124453.9 

— 

736419   , 

Hudson 

+  41  1442.6 

-  II  34.1 

9.999363 

+  0  17  32.12 

+ 

52544.161 

,  Ipswich 

+  52    033.0 

-  XI  20.1 

9.999088 

-  5  13    7  84 

" 

0   455.80 

1 

494 


OBSEIIVATORIES. 


POSITIONS  OF  OBSERVATORIES. 

{North  Latitudes  and  West 

Longitudes  are  Considered  Positive 

) 

P1a/>A 

I  atiltifiA 

Reduction 
to 

Log  p. 

Longitude. 

riaicc* 

AtfaUIUuCa 

Geocentric 

i 

Latitude. 

From  Washington. 

From  Greenwich.  | 

• 

amaica 

+ 18  24  51 

1           w 

-  658.7 

9999854 

h    m       8 
+  03  17.5 

+ 

h    m       s 

5  II  29.5 

ena 

+  5055356 

—  II  26.0 

9-999115 

-    55432.85 

0  46  20.81 

. 

Calocsa 

+  46  31  42 

-  II  39-6 

9.999227 

-  6  24    6.3 

I  15  54-3 

Karlsruhe    . 

+  49    029.6 

-  "  33.9 

9.999163 

-  5  41  48.55 

— 

0333651 

Kasan . 

+  554724.2 

—  10  52.2 

9998995 

-  8  24  40.9 

— 

3  16  28.9 

Kew 

+  51  28    6 

-  II  23.2 

9.999101 

-  5    6  56.9 

+ 

0    I  15. 1 

Kiel     . 

+  5420  28.6 

-  11     4.2 

9.999030 

-  5  48  47-7 

— 

040357 

Kiew    . 

+  5027  12.5 

-  II  28.2 

9.999127 

-  7  1012.75 

— 

2    2    0.71 

Konigsberg . 

+  54  42  50.6 

-  II     1.3 

9.999021 

-  6  30  10.95 

— 

1  21  58.91 

Kremsmiinster 

+  48    323.7 

-  II  36.7 

9.999188 

-  6   4  43.6 

- 

05631.6 

La  Plata      . 

-  34  54  30 

+  10  56.7 

9.999520 

-  I  16  35.0 

+ 

3  51  37.0 

Leiden 

+  52    920.0 

-  II  19.3 

9.999084 

-  5  26    8.39 

— 

01756.35 

Leipzig 

+  51  20    6.3 

-  II  23.9 

9.999104 

-  5  57  46.06 

— 

0  49  34.02 

Leyton 

+  513434 

—  II  22.6 

9.999098 

-  5    8  II. 17 

+ 

0   0   0.87 

Lisbon  {^Marine  Ods.) 

+  3842  17.6 

-  II  23.3 

9.999427 

-  43138.5 

+ 

0  36  33.5 

Lisbon  {Royal  Obs,) 

+  384231.3 

-  II  23.1 

9.999427 

-  4  31  27.36 

+ 

0  36  44.68 

Liverpool    . 

> 

+  5324   3.8 

-  II  11.2 

9.999053 

-  4  55  54.8 

+ 

0  12  17.2 

Liibec . 

+  5351  31  2 

-  "    7-9 

9.999042 

-  5  50  57-59 

— 

0  42  45  55  1 

Lund  . 

+  5541  521 

-  10  53.0 

9.998997 

-  6   057.07 

— 

0  52  45  03 

Lyons . 

+  4541  40.8 

-  "  403 

9.999248 

-  5  27  20.1 

— 

0  19    8.1 

Madison 

+  43    4370 

-  II  38.7 

9.999316 

+  0  49  25.78 

+ 

5  SI  37  82 

Madras 

+  13    4   8.1 

-    5    76 

9.999925 

-1029  11.4 

— 

520594    , 

Madrid 

+  40  24  30.0 

-  II  311 

9.999384 

-  4  53  26.6 

+ 

0  14  45  4 

Manheim 

+  49  29  1 1 .0 

-  II  32.2 

9.999151 

-  5  42    2.56 

— 

0  33  50.52 ' 

Marburg 

+  50  48  46.9 

-  II  26.5 

9.999118 

-  5  43  17.0 

- 

035    50 

Markree 

+  54  10  31.8 

-  II    5  5 

9999034 

-  4  34  23  6 

+ 

0  33  48  4 

Marseilles    . 

+  43  18  19.1 

-  II  39  I 

9.999310 

~  5  29  46.68 

— 

0  21  34.64 

Mauritius     . 

-20    539 

+    7  30.8 

9.999828 

-  8  58  24.5 

— 

35012.5 

Melbourne  . 

-37  49  53  3 

+  II  18. 1 

9999449 

-1448    6.18 

— 

9395414 

Mexico 

+  1926    1.3 

-    7  18.4 

9.999838 

+  I  28  14.63 

+ 

6  36  26.67 

Milan  . 

+  4527594 

-  "  404 

9.999254 

-  54458.01 

— 

03645.97 

Modena 

+  443852.8 

-  "  404 

9.999275 

-  55154.8 

— 

0  43  42.8 

Montreal 

+  453017.0 

—  II  40.4 

9.999253 

-  01353.50 

+ 

4541854 

T  Montsouris . 

+  48  49  18.0 

-  "  34  5 

9.999168 

-  51732.72 

— 

0   9  20.68 , 

Moscow 

+  554519.8 

-  10  52.5 

9.998995 

-  7  38  29.2 

— 

2  30  17.2 

Mount  Hamilton 

+  37  20  24.6 

-  II  14  9 

9.999461 

+  2  58  22.77 

+ 

8    634.81' 

Munich 

+  48    845.5 

-  II  36.5 

9.999186 

-  55438.17 

— 

046  26.131 

Naples 

+  405145.4 

-  II  32  8 

9.999372 

-  6    5  12.9 

— 

057    0.9 

Nashville     . 

+  36   854.4 

-  n    6.6 

9999490 

+  0  39    0.2 

+ 

5  47  12.2 

Natal 

-295047.4 

+  10    3  7 

9.999637 

-  7  12  13.22 

— 

2    4    i.i8t 

Neuchatel    . 

+  47    0    1.2 

~  n  38.9 

9.999215 

-  536    1.90 

^ 

0  27  49.86 

New  Haven  {Old  Obs'y) 

+  41  1836.5 

-  "  34  3 

9.999361 

-  0  16  29.90 

+ 

45142.14 
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POSITIONS  OF  OBSERVATORIES. 

(North  Latitudes  and  West  Longitudes  are  Considered  Positive.) 

1 
1 

1 

»  .a1a.>J^ 

Redaction 
to 

t  «^a 

Longitude. 

1 

1                          PIac«. 

Latiiade. 

GeoceDtric 
Latitude. 

LOg^ 

From  Washington. 

Fro 

m  Greenwich.   ' 

1 

•         *          n 

f          m 

h     m       a 

h     m       a 

New  Haven  (Yale  Univ.) 
New  York  (Columb.  Coll.) 
New  York  (Rutherfurd) 
Nice     .         •        .         . 
Nicolaeff 

+  41    1922.3 
+  404523.1 
+  404348.5 
+  434316.7 
+  46  58   20.6 

-  "  34-4 

-  11  32.4 

-  II  32.3 

-  II  39.6 

-  II  38.9 

9999361 

9999375 
9999376 

9999299 
9.999216 

-  0  16  31.48 

-  0  12  18.40 

-  0  12  15 

-  5  37  24  24 

-  7  16    5.9 

+ 
+ 
+ 

4  51  40.56 

4  55  53  64 

4  55  57       1 
0  29  12.20 

2    7  53-9 

Northfield    . 
Oakland  (Cat.)     . 
Odessa 
Ogden 
O-Gyalla 

+  442741.6 

+  3748    5 
+  46  28  36.2 

+  41  13    8.6 

+  475227.3 

-  II  40  3 

-  II  17.9 

-  II  396 

-  II  34.0 

-  II  37.1 

9.999280 

9999449 
9.999228 

9.999363 
9.999192 

+  I    423.77 
+  30  54  58 

-  711  14.3 

+  2  1947.52 

-  6  20  57.63 

+ 
+ 

+ 

61235.81 
8    9    6.62 
2    3    2.3 
7  27  59  56 
I  1245.59 

Olmiitz 

Oxford  (Mississippi)    . 

Oxford  (Radcliffe) 

Oxford  (University) 

Padua 

+  49  35  43 
+  3422  12.6 

+  514536.0 

+  514534-2 

+  4524    2.5 

-  II  31.8 

-  10  52.0 

-  II  21.6 

-  11  21.6 

-  II  40.4 

9999149 

9999533 

9999094 
9.999094 

9.999256 

-  6  17  19.9 
+  0  49  55  05 

-  5    3    9  4 

-  5    311.64 

-  55541.24 

+ 
+ 
+ 

I    9    7.9 
558    7.09 
0    5    2.6 
0    5    0.40 
0  47  29.20 

Palermo 

Paramatta   . 

Paris    .... 

Philadelphia 

Plonsk 

+  38    644 

-  33  48  49  8 
+  48  50  1 1.2 

+  39  57    7.5 
+  52  37  40  0 

-  II  19  7 
+  10  46.9 

-  "  34  5 

-  II  29.2 

-  11  16.4 

9.999442 

9999546 
9.999168 

9999396 

9.999072 

-  6    I  36.7 
-15  12  12.2 

-  51732.99 

-  0    7  33.58 

-  6  29  44.05 

+ 

0  53  24.7 
[o   4   0.2 

0   9  20.95 

5   038.46. 

I  21  32.01 

Pola     .... 

Portsmouth 

Potsdam 

Poughkeepsie 

Prague 

+  445149.0 
+  5048    3.0 
+  52  22  56 
+  41  41  18 
+  50    5  18.5 

-  II  40.4 

-  II  26.6 

-  II  17.9 

-  "  35.5 

-  II  29.8 

9.999270 
9.999118 
9999078 

999935X 
9.999136 

-  6    3  35.22 

-  5    3  47  2 

-  6   0  27.9 

-  01238.4 

-  6   5  53  5 

+ 
+ 

0552318; 
0     4  24.8 
05215.9 
455336 
05741.5 

Princeton    , 
Princeton  (Halsted) 
Providence  (Seagrave) 
Providence  (Ladd) 
Pulkowa 

+  402057.8 
+  402055.8 
+  414946 
+  41  50  21 
+  594618.7 

-  II  30.8 

-  II  309 

-  II  35  9 

-  "  35  9 

-  10  10.4 

9999385 
9999386 

9999348 
9999348 
9.998902 

-  0   9  34.54 

-  0   9  32.60 

-  0  22  34.52 

-  0  22  36.09 

-  7   9  30  71 

+ 
+ 
+ 
+ 

4  58  37  50 

4  58  39  44 

4  45  37  52  : 

4  45  35  95' 
2    I  18.67 

Quebec 

Quito  .... 
Riga     .... 
Rio  de  Janeiro 
Rochester    . 

+  4647592 
-   0 14   0 

+  5657    7 

«22  5423.8 

+  43    916.8 

-  11  39-2 
+    0    5.7 

-  10  4X-3 
+    8  21. 1 

-  II  38  8 

9.999220 
0.000000 
9  998967 
9.999779 
99993M 

-  0  23  19  40 
+  078 

-  6  44  40 

-  2  15  30.63 
+  02    9.74 

+ 
+ 

+ 
+ 

44452.64 
51520 

1  3628 

2  5241.41  , 
5  10  21.78  1 

i  Rome  (Coll.  Rom.) 
Rome  (Capitol)    . 
San  Fernando 

.  San  Francisco 
Santiago  de  Chile 

+  41  53536 

+  41  53  33  5 
+  362741.5 

+  3747241 
-33  2642.0 

-  II  36.1 

-  II  36.0 

-  n    8.9 

-  11  17.8 
+  10  43  4 

9999346 
9999346 
9999483 
9999450 
9999555 

-  5  58    7  5 

-  5  58    8.56 

-  44322.4 

+  3    I  30  47 

-  0  25  25.74 

+ 
+ 
+ 

049555 
0  49  56  52 
0  24  49  6 

8    94251 
4  42  46.30 

Schwerin 
South  Hadley 

+  53  37  37  9 
+  42  15  18.2 

-  II     9.6 

-  II  37.0 

9.999047 
9999337 

-  553529 

-  01751.75 

+ 

0  45  40.9 
4  50  20.29 
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POSITIONS  OF  OBSERVATORIES. 

1 

[North  Latitudes  and  West  Longitudes  are  Considered  Positive 

•) 

vst>^^ 

Latitude. 

Rednction 
to 

Log  p. 

Longitude. 

Place. 

Geocentric 

Latitude. 

From  Washington. 

From  Greenwich. 

Speier. 

e        »         »» 
+  491855.4 

*           w 

-  II  32.9 

9.999156 

h    m       s 

-  5  41  57  6 

h    m       s 
-   0  33  45.6 

St.  Louis 

+  3838      36 

—  II  22.7 

9.999429 

+  0  52  37.07 

+  6    049.11 

'  St.  Petersburg     . 

+  5956297 

-  10  8.4 

9.998898 

-  7    9  25.5 

-  2    1  13.5 

St.  Petersburg  (C/niv.) 

+  5956320 

-  10    8.4 

9.998898 

-  7   9  23  45 

-  2    I  II. 41 

Stockholm  . 

+  592034.0 

-  10  15  5 

9.998912 

-  6  20  26.04 

-  I  12  14.00 

Stonyhurst  . 

+  535040 

-  II    8.0 

9.999042 

-  45819.36 

+  09  52,68 

Strassburg  {New  Obs.) 

+  4835      0.8 

-  II  35.3 

9.999174 

-  5  39  16.69 

-  0  31    4.65 

Strassburg  \Oid  Obs.) , 

+  4834538 

-  II  35  3 

9.999174 

-  5  39  14  53 

-  031    2.49 

Sydney 

-3351  41    I 

+  10  47  3 

9.999545 

-15  13    0.9 

-10    448.9 

Syracuse 

+  43    2  13. 1 

-  II  38.6 

9.999317 

-  0    3  38,68 

+  5   43336 

1 

Tacubaya     . 

+  19  24  17.5 

-    7  17.8 

9.999839 

+  I  28  34.45 

+  6  36  46.49 ' 

Taschkent   . 

+  41  1932.2 

-  II  34  4 

9.999361 

-  9  45  22.84 

-  4  37  10.80 

Tokio  .... 

+  3539175 

-  II     2.8 

9.999502 

-14  27  10.0 

-  9 18  58.0  ; 

Toronto 

+  43  39  35  9 

-  II  39-6 

9.999301 

+  09  22.61 

+  51734.65 

Toulouse 

+  4336453 

-  II  39.5 

9.99930a 

-  5  H   31 

-  0  551. 1 

Trieste 

+  453845.4 

-  II  40-3 

9999250 

-  6    3  15.05 

-  0  55  3  01 

Troy  (N.  Y.) 

+  424352.9 

-  II  38.1 

9999325 

-  0  13  29.75 

+  4  54  42.29 

Tulse  Hill   . 

+  51  2647.0 

-  II  23.3 

9.999102 

-  5    7  44  35 

+  00  27.69 , 

Turin  .... 

+  45    4    8.4 

-  II  40.4 

9.999265 

-  538592 

-  0  30  47.2  1 

Twickenham 

+  51  27    4.2 

-  II  23.3 

9.999102 

-  5    6  58.9 

+  01 13.1 

Upsala  (New  Obs,) 

+  595129.4 

-  10    9  3 

9.998900 

-  6  1842.27 

-  1 10  30.23 

Utrecht 

+  52    5    9.5 

-  II  19.7 

9.999086 

-  5  28  43.7 

-  0  20  31.7 

Venice 

+  4525495 

-  II  40.4 

9999255 

-  5  57  37  8 

-  0  49  25,8 

Vienna  (fosephstadt)   . 

+  48  1253.8 

-  II  36.2 

9.999183 

-  61337.3 

-  I  5  25.3 

Vienna  {New  Obs.) 

+  4813554 

-  II  36.2 

9.999183 

-  61333.5 

-  I  521.5 

Vienna  {Old  Obs ) 

+  4812355 

-  II  36.3 

9.999x84 

-  61343.78 

-  I  53174 

Vienna  (Ottakring) 

+  48  12  47.2 

~  II  36.2 

9.999183 

-  6  13  23.15 

-  I  5 "  " . 

Warsaw 

+  5213    5  7 

-  II  18.9 

9.999082 

-  6  32  19.4 

-  1 24  7.4 

Washington 

+  385338.8 

-  II  24.1 

9.999422 

000 

+  58  ia.04 

Washington  (New  Obs.) 

+  385517.6 

-  11*24.2 

9.999422 

+  00   4.11 

+  58 16.15 

Washington  (Smithsonian) 

+  3853173 

-  II  24.1 

9.999422 

-  0   0    5.8 

+  5    8    6.2 

West  VomX  (Oid  Obs) 

+  41  2331 

-  II  34.6 

9999359 

-  0  12  22.71 

+  4  55  49  33 

West  Point  (New  Obs.) 

+  41  23  22.1 

-  II  34-6 

9999359 

-  0  12  21.49 

+  4  55  50.55 

Wilhelmshaven    . 

+  5331  52.0 

-  II  10.3 

9.999050 

-  5404725 

-  03235.21 

Williamstown  (Mass.). 

+  42  42  30 

-  II  38.0 

9999325 

-  0  15  22 

+  4  52  50 

• 

Williamstown  (  Victoria) 

-3752    7.2 

+  II  18.3 

I    9999448 

-144750.8 

-  9  39  38.8 

1  Wilna  .... 

+  544059  I 

—  II     1.6 

1    9.999021 

-  6  49  2 1 .0 

-  I  41    9.0 

'  Windsor 

-  33  36  28.9 

+  10  44.9 

;    9999551 

-15  II  32.81 

-10    3  20.77 

Zurich 

'  +47  22  40.0 

-  II  38.2 

1 

9999205 

-  5  42  24.4 

-  03412.4 

1 

ON  THE  ARRA:  GEMENT  AND  USE  OF  THE  AMERICAN 

EPHEMERIS  AND  NAUTICAL  ALMANAC. 


PART  /—THE  EPHEMERIS  FOR  THE  MERH^IAN  OF  GREENWICH. 

Thk  i^reater  portion  of  this  Ephemcris,  embracinf;  the  positions  of  the  sun  and  moon; 
the  distances  of  the  moon  from  the  centres  of  the  sun  and  the  four  most  conspicuous 
planets,  and  from  certain  fixed  stars;  the  ephemcrides  of  the  planets  Mercury,  Venus, 
Mars,  Jupiter,  and  Saturn,  is  desij^ned  for  the  special  use  of  navigators.  The  remainder 
contains  the  ephemerides  of  Uranus  and  Neptune,  the  heliocentric  co-ordinates  of  the 
seven  major  planets,  the  rectangular  equatorial  co-ordinates  of  the  sun,  the  moon*s 
longitude  and  latitude,  data  for  the  libration  of  the  moon,  the  obliquity  of  the  ecliptic,  the 
equation  of  the  equinoxes,  etc. 

TIME. 

Astronomers  make  use  of  several  different  kinds  of  time;  mean  solar  time;  true,  or 
apparent  solar  time;  and  sidereal  time. 

Solar  Time, — Solar  time  is  that  used  for  all  the  purposes  of  ordinary  life,  and  is  measured 
by  the  daily  motion  of  the  sun.  A  Solar  Day  is  the  interval  of  time  between  two  successive 
transits  of  the  sun  over  the  same  meridian;  and  the  hour-angle  of  the  sun  is  called  Solar 
Time.  This  is  the  most  natural  and  direct  measure  of  time.  Hut  the  intervals  between  the 
successive  returns  of  the  sun  to  the  same  meridian  are  not  exactly  equal,  owing  to  the  vary- 
ing motion  of  the  earth  around  the  sun,  and  to  the  oblicjuity  of  the  ecliptic.  The  intervals 
between  the  sun's  transits  over  the  meridian  being  unequal  it  is  impossible  to  regulate  a 
clock  or  chronometer  so  that  it  shall  accurately  follow  the  sun. 

To  avoid  the  irregularity  which  would  arise  from  using  the  true  sun  as  the  measure  of 
time,  a  fictitious  sun,  called  the  Mean  Sun,  is  supposed  to  move  in  the  ecjuator  with  a  uni- 
form velocity.  This  mean  sun  is  supposed  to  keep,  on  the  average,  as  near  the  real  sun  as 
is  consistent  with  perfect  uniformity  of  motion;  it  is  sometimes  in  advance  of  it,  and  some- 
times behind  it,  the  greatest  deviation  being  about  i6  minutes  of  time. 

Mean  Solar  Timtj  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion 
of  this  mean  sun.  The  clocks  in  ordinary  use  and  the  chronometers  used  by  navigators 
are  regulated  to  mean  solar  time. 

TruCy  or  Apparent  Solar  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difference  between  apparent  and  mean  time  is  called  the  Equation  of  Time.  By 
means  of  it,  we  change  apparent  to  mean  time,  or  the  reverse.  Thus,  if  the  apparent  time 
be  given,  the  mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the 
equation  of  time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found, 
on  page  I  of  the  Calendar  for  each  month.  If  the  mean  time  be  given,  the  apparent  time 
is  obtained  by  applying  the  equation  of  time  as  directed  by  the  precept  on  page  H  of  the 
Calendar. 

• 

Siilereal  Time. — Sidereal  time  is  measured  by  the  daily  motion  of  the  stars;  or,  as  it  is  used 
by  astronomers,  by  the  daily  motion  of  that  point  in  the  e<iuator  from  which  the  true  right 
ascension  of  the  stars  is  counted.  This  point  is  the  vernal  ecpiinox,  and  its  hour-angle  is 
called  Sidereal  Time,  Astronomical  clocks,  regulated  to  sidereal  time,  are  called  sidereal 
clocks. 

A  Sidereal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  ecjdinox  over  the 
meridian,  and  its  next  succeeding  return  to  the  same  meridian.     It  is  about  3™  56»  shorter 
than  the  mean  solar  day;  365)4  solar  days,  or  a  year,  being  divided  into  366 j/4  sidereal  clays. 
EPH  9^^-^32  497 


498  THE  AMERICAN  EPHEMEKIS. 

It  is  divided  into  24  hours.  The  sidereal  hours  are  counted  from  o  to  24,  commencing  with 
the  instant  of  the  passage  of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending 
with  its  return  to  the  same  meridian.  About  March  21st  of  each  year  the  sidereal  clock 
agrees  with  the  mean  time,  or  ordinary  clock,  and  the  former  gains  on  the  latter  about  3"*  56* 
per  day,  so  tha^  at  the  end  of  a  year  it  will  have  gained  an  entire  day,  and  will  again  agree 
with  the  mean  time  clock. 

Day, — The  Ctvi/  Day^  according  to  the  customs  of  society,  commences  at  midnight,  and 
comprises  twenty-four  hours,  from  one  midnight  to  the  next  following.  The  hours  are 
counted  from  o  to  12  from  midnight  to  noon,  after  which  they  are  again  reckoned  from 
o  to  12  from  noon  to  midnight.  Thus  the  day  is  divided  into  two  periods  of  12  hours  each, 
of  which  the  first  is  marked  A.  M.,  and  the  last  is  marked  P.  M. 

The  Astronomical  Day  begins  at  noon  on  the  civil  day  of  the  same  date.  It  also  com- 
prises twenty-four  hours,  but  they  are  reckoned  from  o  to  24,  and  from  the  noon  of  one  day 
to  that  of  the  next  following.  The  astronomical  as  well  as  the  civil  time  may  be  either 
apparent  or  mean,  according  as  it  is  reckoned  from  apparent  noon  or  from  mean  noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day;  therefore  the  first  period 
of  the  civil  day  answers  to  the  last  part  of  the  preceding  astronomical  day,  and  the  last  period 
of  the  civil  day  corresponds  to  the  first  part  of  the  same  astronomical  day.  Thus,  January 
gth,  2  o'clock,  A.  M.,  civil  time,  is  January  8th,  14^  astronomical  time;  and  January  9th,  2 
o'clock,  P.,  M.,  civil  time,  is  also  January  gth,  2*",  astronomical  time.  The  rule,  then,  for  the 
transformation  of  civil  time  into  astronomical  time  is  this:  If  the  civil  time  is  marked  A,  J/., 
take  one  from  the  day  and  add  twelve  to  the  hours,  and  the  result  is  the  astronomical  time 
wanted;  if  the  civil  time  is  marked  P.  M.,  take  away  the  designation  P,  M.,  and  the  astro- 
nomical time  is  had  without  further  change. 

To  change  astronomical  to  civil  time,  we  simply  write  P,  M,  after  it,  if  it  is  less  than  12 
hours.  If  greater  than  12  hours,  we  subtract  12  hours  from  it,  add  i  to  the  days,  and  write 
A,  M,  For  example,  January  3d,  23  hours,  astronomical  time,  is  January  4th,  11  o'clock, 
A.  M.,  civil  time. 

If  the  longitude  from  Greenwich  be  expressed  in  time,  and,  when  west,  added  to  the  local 
time,  or,  when  east,  subtracted  from  the  local  time,  the  result  is  the  corresponding  Green- 
wich time.  If  the  local  mean  time  is  used,  the  result  is  the  Greenwich  mean  time,  which 
ordinarily  is  that  required  for  the  use  of  this  Ephemeris.  The  rule  is  the  same,  whether 
we  use  mean  or  sidereal  time. 

THE  CALENDAR. 

The  Calendar  is  divided  into  twelve  months,  and  to  each  month  are  assigned  eighteen 
pages,  the  contents  of  which  are  as  follow: — 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day,  The  Sun^s  Apparent  Righf 
Ascension  and  Declination,  and  the  Equation  of  Time,  Adjoining  columns  contain  the  dif- 
ferences of  these  quantities  for  one  hour.  By  multiplying  this  difference  by  the  hours  and 
parts  of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  amount  to,  or  subtracting 
it  from,  the  quantity  at  noon,  according  as  that  quantity  is  increasing  or  decreasing,  wl* 
obtain  the  value  of  any  quantity  for  any  given  Greenwich  apparent  time.  The  hourly  dif- 
ferences are  given  for  the  instant  of  apparent  noon  at  Greenwich,  and,  when  greater  accu- 
racy, is  required,  should  be  first  interpolated  for  half  the  hours  and  parts  of  an  hour  of  the 
Greenwich  apparent  time. 

This  page  is  chiefly  used  when  the  sun  is  observed  on  the  meridian,  and  the  local  appa- 
rent time  is  o'^o^o^.  The  longitude  from  Greenwich  expressed  in  time,  if  west,  is  at  that 
instant  the  Greenwich  apparent  time,  or  time  after  Greenwich  apparent  noon;  if  east,  it  is 
time  before  Greenwich  appar^t  noon.     The  longitude  of  any  place  is  therefore  employed 

in  reducing  the  quantities  on  this  page  to  apparent  noon  at  the  place. 
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The  right  ascension  of  the  sun  thus  reduced  is  the  sidereal  time  of  local  apparent  noon. 
The  difference  between  it  and  the  clock  time  of  the  meridian  passage  of  the  sun  is  the  error 
of  the  clock  on  sidereal  time. 

The  declination  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is 
required  in  finding  the  latitude  from  a  meridian  altitude  of  the  sun. 

As  an  example  of  the  use  of  page  I: — 

Let  the  sun's  declination  be  required  at  apparent  noon,  1896,  May  31,  at  a  place  whose 
longitude  is  179*40',  or  ii^58'"40»  east  from  Greenwich: 

h    m     s 
Local  apparent  time  ....      May  31,  000 

Longitude  from  Greenwich  (subtractive)   .  11  58  40 

Greenwich  apparent  time    .  .      May  30.  12     i  20 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that  this  moment  is 
i2''.o22  after  Greenwich  apparent  noon  on  May  30,  or  ii''.978  before  Greenwich  apparent 
noon  on  May  31. 

On  page  74  of  the  Ephemeris  we  find  that  the  change  of  declination  in  one  hour  is 

May  30,  at  Greenwich  apparent  noon        .  .  -{-21.58 

May  31,  at  Greenwich  apparent  noon        .  •  •  -^20.63 

Difference  for  one  day         ....  .  0.95 

If  we  want  to  be  very  exact,  we  find  the  amount  of  this  hourly  difference  for  the  time 
which  is  half  way  between  Greenwich  noon  and  the  time  of  observation;  that  is,  for  6  hours 
after  Greenwich  noon  of  the  30th,  this  being  half  of  12  hours.  Six  hours  is  0.25  of  a  day; 
so  the  calculation  is  as  follows: — 

m 

Difference  for  one  hour,  May  30  ...  • 

Change  for  0.25  of  a  day  or  o". 95X0. 25  .  ... 

Difference  at  6  hours  after  noon  .  .  •  • 

2i".34X  12. 022  =  256". 5— 4'  i6".5 

Declination  at  Greenwich  noon,  May  30         . 

Change  in  12.022  hours  (additive)        .... 

Sun's  declination  at  time  of  observation 

When  the  time  of  observation  is  only  a  few  hours  before  Greenwich  noon,  it  may  be  better 
to  count  the  longitude  backward  from  this  nearest  noon.  Thus,  in  the  example  just  given, 
the  time  is  11^978  before  Greenwich  noon  of  May  31;  half  this  interval  is  about  0.25  of  a 
day,  and  the  hourly  motion  for  the  middle  of  the  interval  is  2o''.87.     Then,  we  find: — 

Declination  at  Greenwich  noon.  May  31  .     N.  22     i  53.3 

Product  of  20". 87  X  11.978  -250"  (subtractive)        .  .  4  10.0 

Sun's  declination  at  time  of  observation  .     N.  21  57  43.3 

It  will  always  be  well  to  make  the  calculation  by  both  methods,  as  their  agreement  will 
show  both  to  be  right. 

At  sea  it  is  ordinarily  sufficient  to  have  the  declination  to  the  nearest  half  minute,  and  the 
reduction  may  be  found  by  Table  12  of  Bowditch's  Aftierican  Practical  Navigator. 

The  equation  of  time,  as  has  been  before  explained,  is  the  number  of  minutes  and  seconds 
to  be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an  observation 
of  the  sun,  to  obtain  the  mean  time.  The  heading  of  the  column  di*jcts  the  manner  in 
which  the  equation  is  to  be  applied.  When  there  is  a  char'^e  in  the  course  of  the  month 
from  addition  to  subtraction  or  the  reverse  (as  in  the  months  of  April  and  June),  the  two 
different  directions  are  separated  by  a  line,  while  a  corresponding  line  below  points  out  the 
dates  between  which  the  change  takes  place.  The  equation  of  time,  as  given  on  page  I,  is 
the  mean  time  of  apparent  noon,  or  the  hour-angle  of  the  mean  sun  at  that  instant. 
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The  Sun's  Semidiameier  and  the  Sidereal  Time  of  Semidiameter  Passing  Meridian  are  also 
given  on  page  I.  The  sun's  semidiameter  is  u$ed  in  reducing  the  altitude  of  the  upper  or 
lower  limb  of  the  sun  to  the  altitude  of  the  center;  and  in  reducing  the  angular  distance  ol 
the  limb  from  the  moon  or  some  other  object,  to  the  distance  from  the  center  of  the  sun. 
The  sidereal  time  of  semidiameter  passing  the  meridian  is  employed  in  obtaining  the  pass- 
age of  the  sun's  center  over  the  wires  of  a  transit-instrument,  when  the  passage  of  one  limb 
only  has  been  observed.  The  quantity  found  in  this  column  is  to  be  added  to  the  time  of 
transit  of  the  first,  or  western,  limb;  and  to  be  subtracted  from  the  time  of  transit  of  the 
second,  or  eastern,  limb. 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day.  The  Sun's  Apparent  Right  Ascen- 
sion and  Declination,  the  Equation  of  Time,  and  the  Sidereal  Time  of  Mean  Noon,  The 
hourly  changes  of  these  quantities  are  also  given,  and  maybe  used  in  reducing  them  to  any 
Greenwich  mean  time.  The  hourly  changes  may  be  first  interpolated  for  half  the  Green- 
wich time,  when  great  precision  is  required,  in  the  way  described  in  explaining  the  calcula- 
tion of  the  declination. 

The  right  ascension  and  declination  on  pages  I  and  II  are  affected  by  aberration,  and 
therefore  denote  the  apparent  position  of  the  true  sun.  Page  II  is  more  conveniently  used 
when  the  mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out  of  the 
meridian,  when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to  mean 
time.  The  quantities  on  this  page  can  be  reduced  to  mean  noon  of  any  place  by  interpo- 
lating for  the  longitude,  as  in  the  example  of  the  sun's  declination  on  the  preceding  page. 

The  sun's  declination  is  required  for  finding  the  latitude  of  the  place,  the  local  time,  and 
the  sun's  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  is  needed  in  finding  the  mean  time  from  observations  of  the  sun, 
and  the  latitude  from  observations  out  of  the  meridian.  The  heading  of  the  column  directs 
the  manner  in  which  it  is  to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

The  equation  of  time,  as  given  on  page  II,  is  the  apparent  time  of  mean  noon;  and  is 
equivalent  to  the  hour-angle  of  the  true  sun  at  the  instant  of  mean  noon. 

The  sidereal  time  of  mean  noon  is  also  the  right  ascension  of  the  mean  sun  at  Greenwich 
mean  noon.  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using 
the  hourly  difference,  9*.8565;  or  by  Table  III,  appended  to  this  volume,  for  reducing  inter- 
vals of  mean  solar  to  sidereal  time.  Table  9  of  Bowditch's  Navigator  may  be  used  for  the 
same  purpose. 

The  sun's  right  ascension  and  the  sidereal  time  of  mean  noon,  or  right  ascension  of  the 
mean  sun,  are  useful  in  converting  mean  time  to  sidereal  time.  We  first  find  the  Green- 
wich mean  time,  then  the  R.  A.  of  the  mean  sun  for  this  time,  as  last  explained:  this  being 
added  to  the  local  mean  time  will  give  the  sidereal  time. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also  used  in 
converting  sidereal  time  to  mean  time.  Subtracting  the  reduced  value  from  the  given  side- 
real time,  gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this  the  corre- 
sponding reduction  of  a  sidereal  interval  to  a  mean  time  interval,  in  Table  II,  appended 
to  this  volume,  or  Table  8  of  Bowditch's  Navigator,  will  give  the  mean  time  required. 
This  reduction  may  also  be  found  by  multiplying  9».8296  by  the  hours  and  parts  of  an  hour 
of  the  given  sidereal  time. 

As  examples  of  the  use  of  page  II: — 

I. — Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1896,  May  15, 
gh  2"  30%  A.  M.,  mean  time,  at  a  place  whose  longitude  is  100®  10',  or  6**  40*"  40",  west  of 


Greenwich. 

h     m     8 

Local  astronomical  mean  time                     • 

May  14. 

21      2   30 

Longitude  from  Greenwich  (additive) 

•                  • 

6  40  40 

Greenwich  mean  time 

May  15, 

3  43  10  =  3^7194 
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Sun's  Ki^ht  Asr^nsion.  Equation  of  Timt, 

h    m     ■  m     B 

M^y  15.  Greenwich  noon  3  31     0.87  May  15,  noon    .  .  .3  49.55  (additive) 

H.  D.  9".»96X  3.7194  .  .   -f     o  36.81  H.  D.   ~o".o39X3.72  .  .  •—       0.14 

3  31  37  68  3  49.41 

In  this  case,  the  hourly  differences  interpolated  to  half  the  interval,  or  i'^.9  after  noon,  have  been  used. 
The  equation  of  time  in  this  example  is  additive  to  mean  time.     Its  reduction  could  also  have  been  found  by 
Table  12  of  Bowditch's  Navigator, 

2. — If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have: — 

h    m     a 
May  15,  Sidereal  Time  (at  Greenwich  mean  noon)  .  .  •       3  34  50.42 

Hourly  difference  9".8565  X  3. 7194  .  .  •  .  -|-       o  36.66 

Add  the  local  astronomical  mean  time       .  •  .  .  .     2X     2  30.00 

The  required  sidereal  time  is  (rejecting  24**)         .  .  .  .       o  37  57.08 

The  reduction  o">  36". 66  could  have  been  found  in  Table  III  corresponding  to  the  Greenwich  mean  time 
^h  43n»  io»  or  by  Table  9  of  Bowditch's  Navigator, 

3. — On  1896,  May  15,  A.  M.,  at  a  place  whose  lonf^itude  is  100°  lo' W.,  suppose  the  side- 
real time  to  be  o*»  36"  37M6,  and  that  the  corresponding  mean  time  is  required. 

The  astronomical  day  is  May  14;  the  longitude  in  time,  -f  6"  40'"  40*,  or  -f  6'*. 678. 

h    m     « 
May  14,  Sidereal  Time  (at  Greenwich  mean  noon)    .  .  •       3  30  53.86 

The  H.  D.  9'.  8565  X  6.678,  or  the  reduction  for  6''  40™  40»  in  Table  III    ,  .  + i     5.82 

The  sidereal  time  of  local  mean  noon  .  •       3  31  59-68 

The  given  sidereal  time  ( -f  24'*.  if  necessary  for  the  following  subtraction)  .     24  36  37. 16 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval  from  noon  .     21     4  37.48  =  211*. 07708 

—  9».8296  X  21.07708  or  the  reduction  for  21"*  4™  37*.48  in  Table  II  .     —    3  27.18 

The  required  astronomical  mean  time  is  .  May  14,     21     i  10.30 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day,  The  Sun's  True  Longitude  and 
Latitude^  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth,  The  longitudes  of  the  sun 
are  the  true  longitudes,  notcorrected  for  aberration.  The  longitude  is  given  in  two  columns, 
headed  X  and  l'\  I  representing  the  sun's  longitude  counted  from  the  true  equinox  of  the 
date;  and  X'j  the  same  co-ordinate  counted  from  the  mean  equinox  of  the  beginning  of  the 
year,  (January  i^.o).  A  column  of  hourly  differences  enables  the  computer  to  obtain  the 
sun's  longitude  for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  of  the 
radius  vector  are  likewise  given.     The  latitude  is  referred  to  the  ecliptic  of  the  date. 

The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon;  that  is,  the  num- 
ber of  hours,  minutes  and  seconds  after  Greenwich  mean  noon  when  the  first  point  of  Aries 
passes  the  meridian  of  Greenwich.  It  may  be  reduced  to  any  meridian  by  interpolating  for 
the  longitude,  or  to  any  Greenwich  sidereal  time  by  means  of  the  hourly  difference,  — 9».8296. 
The  reduction,  however,  can  be  taken  directly  from  Table  II  for  reducing  intervals  of  side- 
real time  to  mean  solar  time;  or  from  Table  8  of  Bowditch's  Navigator, 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time  instead  of  that  on 
page  II.     As  an  illustration,  let  us  take  Example  3,  above. 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the  given  side- 
real time  is  less  than  24  hours  Were  it  more  than  24  hours,  the  mean  time  of  sidereal 
noon  should  be  taken  out  for  May  13,  that  is  the  preceding  astronomical  day. 

May  14,  the  mean  time  of  Greenwich  sidereal  noon  is     . 

The  H.  D.  —  9«.8296  X  6.678,  or  the  reduction  for  longitude.  Table  II 

The  mean  time  of  local  sidereal  noon        .  •  ... 

Add  the  given  sidereal  time  .  •  .  •  •  ■      o  36  37. 16    :  o'*.6io3 

The  sum  is   . 
—  9».8296  X  0.6103,  or  the  reduction  for  o'*  36™  37". 2  in  Table  II 

The  required  astronomical  mean  time  May  14, 
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Page  IV  contains  The  Moon's  Semidiameter  and  Equatorial  Horizontal  Parallax^  for  each 
mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  horizontal  parallax 
give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced  to  any 
other  Greenwich  mean  time,  in  the  same  way  as  the  sun's  declination  and  the  equation  of 
time  in  the  preceding  examples.  The  sign  plus  or  minus  prefixed  to  the  hourly  differences, 
shows  whether  the  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  moon's  semidiameter  may  be  readily  found  by  multiplying  the 
reduction  of  the  horizontal  parallax  by  0.272,  or  by  simply  computing  the  proportional 
part. 

If,  for  example,  the  semidiameter  of  the  moon  is  to  be  taken  out  for  1896,  January  11,  10^,  P.  M.,  Greenwich 
mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of  January  11  is  3". 8;  then. 

11^     :     io"»    =     3". 8     :     3".2, 
which  is  the  correction  to  be  subtracted  from  the  semidiameter  at  noon,  because  the  semidiameter  is  decreasing 
The  moon's  semidiameter  then,  for  January  11.  io>»,  is  15'  35". 6. 

The  moon's  semidiameter  and  horizontal  parallax  are  required  for  all  observations  of  the 
moon.  When  great  precision  is  needed,  the  hourly  differences  should  be  first  interpolated 
for  half  the  interval  of  Greenwich  time  from  noon  or  midnight,  and  a  correction  applied  to 
the  horizontal  parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  of  the  Moon's  Upper  Transit  at  Greenwich^  which  is  given  on  page  IV  to 
tenths  of  a  minute,  is  also  accompanied  with  a  column  of  differences  for  one  hour  of  long- 
itude, by  means  of  which,  having  the  longitude  converted  into  time,  the  local  time  of  the 
moon's  meridian  passage  at  any  other  place,  may  be  computed.  The  reduction  may  be 
taken  by  simple  inspection  from  Bowditch's  Table  1 1.  The  last  column  of  this  page  contains 
the  Age  of  the  moon,  or  the  time  elapsed  since  the  preceding  new  moon,  to  tenths  of  a  day. 

Pages  V — XII  contain  The  Moon's  Right  Ascension  and  Declination^  for  each  day  and  hour 
of  Greenwich  mean  time.  They  are  accompanied  with  columns  of  differences  for  one 
minute,  which  are  also  given  at  each  hour.  The  Greenwich  mean  time,  which  is  required 
for  taking  out  these  quantities,  may  be  taken  from  a  well-regulated  chronometer,  or  obtained 
by  applying  the  longitude  converted  into  time,  to  the  local  mean  time  of  the  observer.  The 
right  ascension  or  declination  is  taken  out  for  the  day  and  hour  of  the  Greenwich  mean 
time;  the  Diff,  for  i  Minute  multiplied  by  the  minutes  and  parts  of  a  minute  of  the  Green- 
wich time,  and  the  product  added  to,  or  subtracted  from  the  quantity,  according  as  the 
quantity  is  increasing  or  decreasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  for  1896,  August  i, 
10**  10"  30*,  astronomical  mean  time  at  Greenwich: — 

Right  Ascension,  Declination. 

h    m     s  o      .     • 

August  I.  10"        ...  2  30     3.54 N.     20  12.45.4 

Diff.  2V0022  X  10.5      .         .  := -f-  21.02  10". 063  X  10.5     =      J-     I  45.7 

August  I.  lo"^  10"'  30*  .  2  30  24.56 N.    20  14  31. 1 

The  differences  interpolated  for  5"'. 2  -  oi'.og  are,  for  the  right  ascension  2'.oo22.  and  for  the  declination 
10". 063,  which  have  been  used  for  greater  precision. 

Page  XII  contains  also  the  Phases  of  the  Moon  and  the  dates  of  the  Moon's  Perigee  and 
Apogee^  or  least  and  greatest  distances  from  the  earth. 

Pages  XIII — XVIII  contain  the  Lunar  Distances^  or  the  angular  distances  of  the  centre 
of  the  moon  from  the  centre  of  the  sun,  and  from  the  four  larger  planets  and  certain  fixeil 
stars,  as  they  would  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given  lor 
every  third  hour  of  Greenwich  mean  time,  beginning  at  noon;  the  dates  are  therefore  astro- 
nomical. All  the  distances  that  can  be  observed  on  the  same  day,  are  grouped  together 
under  that  date;  and  the  columns  are  read  from  left  to  right,  across  both  pages  of  the  same 
opening.  The  letter  W.  or  E.  is  affixed  to  the  name  of  the  sun,  planet  or  star,  to  indicate 
that  it  is  on  the  west,  or  east  side  of  the  moon. 
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An  observer  on  the  earth's  surface  having  measured  a  lunar  distance,  corrected  it  for 
errors  of  his  instrument  and  for  the  semidiameter  of  the  objects,  and  cleared  it  from  the 
effects  of  refraction  and  parallax,  finds  the  true  or  geocentric  distance,  that  is,  the  distance 
as  it  would  have  appeared  from  the  centre  of  the  earth  at  the  moment  of  observation.  With 
this  distance  and  the  distances  in  the  Ephemeris  of  the  same  bodies  on  the  same  day,  the 
Greenwich  mean  time  of  the  observation  can  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris,  between  every  two 
successive  distances,  the  logarithm  of  the  seconds  of  time  in  which  the  distance  changes  i''; 
or,  as  it  is  usually  called,  the  Proportional  Logarithm  of  the  Difference.  It  is  given  for  the 
middle  instant  of  the  two  hours  between  which  it  is  placed. 

For  computing  the  Greenwich  time  we  have  the  following  rule: — 

Find  in  the  Almanac  the  two  distances  between  which  the  true  distance  falls;  take  out  the 
nearer  of  these ^  the  hours  of  Greenwich  time  over  it,  and  the  P.  L,  of  Viff*  between  them. 

Find  the  difference  between  the  true  distance  and  the  distance  taken  from  the  Almanac;  and 
from  the  proportional  logarithm  of  this  difference,  as  found  in  the  Navigator  {Table  ^5), 
subtract  the  P.  L.  of  Diff.  taken  from  the  Almanac, 

The  result  is  the  proportional  logarithm  of  an  interval  of  time  to  be  added  to  the  hours  of 
Greenwich  time,  taken  from  the  Almanac,  when  the  earlier  Almanac-distance  is  used;  to  be 
subtracted  from  the  hours  of  Greenwich  time,  when  the  later  Almanac-distance  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  difference  of  the  true  and  the 
Almanac-distances  to  the  P.  L.  of  Diff.  of  the  Almanac;  the  sum  will  be  the  common  loga- 
rithm of  the  correction  to  be  applied  to  the  hours  of  Greenwich  time.  Table  34  of  Bow- 
ditch's  Navigator  saves  the  operation  of  reducing  degrees  (or  hours)  and  minutes  to 
seconds,  and  the  reverse. 

As  the  P.  L.  of  Diff.  in  the  Ephemeris  varies,  the  Greenwich  time  found  by  the  methods 
just  described  may  not  be  sufficiently  exact.  To  correct  it  for  such  variation,  or  second 
difference,  take  the  difference  between  the  P.  L.  of  Diff.  used  and  the  one  which  follows  it 
in  the  Ephemeris,  (or,  more  strictly,  half  the  difference  of  the  preceding  and  following  ones). 
With  this  difference,  and  the  first  correction  of  the  Greenwich  time  already  found,  enter 
Table  I,  appended  to  this  volume,  and  take  out  the  corresponding  seconds,  which  are  to  be 
added  to  the  approximate  Greenwich  time  when  the  Prop.  Logs,  in  the  Ephemeris  are  de- 
creasing; and  subtracted  when  they  are  increasing. 

Thus  the  Greenwich  mean  time  of  the  observation  can  be  obtained.  If  the  observer  has 
noted  the  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer-time  and 
the  Greenwich  mean  time  will  be  the  error  of  the  chronometer  on  Greenwich  time  as  found 
from  the  lunar  distance.  In  this  way  lunar  distances  can  be  used  as  a  check  upon  the 
chronometer.  By  a  series  of  carefully  observed  lunar  distances  on  both  sides  of  the  moon, 
the  chronometer-error  may  generally  be  ascertained  within  20  or  30  seconds. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude 
of  one  of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  cor- 
rected for  change  of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the 
Greenwich  time  found  from  the  lunar  distance  will  be  his  longitude.  A  longitude  derived 
by  this  method  should  always  be  considered  as  uncertain  by  5'  or  more. 

As  an  example  of  finding  the  Greenwich  mean  time  from  a  lunar  distance,  suppose  that  in  1896,  March  24. 
the  corrected  distance  of  the  moon's  centre  from  that  of  Aldebaran  is  59^  i': — 

Corrected  distance  .... 

Distance  in  Ephemeris  March  24.  XII^ 

Difference  .... 

Time  from  XTI''  (i/ter)    .... 
Corr.  for  2d  Diff. ,  Table  I  .  .  . 

Greenwich  mean  time  March  24 
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P. 

L. 

0.2394 

.   0  34  19 

P. 

L. 

0.7198 

h  m  9 
.+  0  59  33 
,+       6 

P. 

L. 

0.4804 

.  12  59  39 
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By  a  table  of  common  logarithms,  or  a  table  of  logarithms  of  small  arcs,  the  reduction  of  the  Greenwich  time 
would  be  found  thus: — 

From  Ephemeris  .  .  .  .      P.  L.     0.2394 

Diff.  of  distances,  34'  ig"  =r  2059"       .....      log         3.3137 

Red.  of  Greenwich  time,  3573"  —  o^  59""  33"    .  .  .  .      log         3-5531 

The  result  is  the  same  as  by  the  previous  method. 

Pages  218 — 249  contain  the  geocentric  ephemerides  of  the  seven  major  planets.  The 
positions  are  referred  to  the  equator  and  true  equinox  of  the  date,  and  corrected  for  aber- 
ration ;  they  are,  therefore,  apparent  positions.  All  the  data  except  meridian  passage  are 
given  for  the  moment  of  Greenwich  mean  noon.  The  column  Meridian  Passage  gives  the 
hour,  minute  and  tenth  of  that  passage  of  the  planet  over  the  meridian  of  Greenwich  which 
occurs  next  after  the  noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it  has  been 
observed  for  time,  latitude  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of 
Greenwich  mean  time  is  the  same  as  in  the  examples  for  the  sun,  previously  given.  The 
local  mean  time  of  passage  across  any  other  meridian  can  be  found  by  dividing  the  daily 
differences  by  24,  and  multiplying  the  quotient  by  the  hours  and  fractions  of  the  longitude 
of  the  place.  The  product  is  subtractive  from  the  time  of  Greenwich  passage  when  the 
place  is  east  of  Greenwich,  and  additive  when  west.  The  corrections  can  never  exceed 
one-half  the  change  for  one  day. 

Pages  250— -263  contain  the  heliocentric  positions  of  the  seven  major  planets,  and  the 
logarithms  of  their  distances  from  the  earth.  The  heliocentric  longitude  is  reckoned,  not 
from  the  true  equinox,  as  in  the  preceding  ephemerides,  but  from  the  mean  equinox  of  the 
date.  It  is,  therefore,  necessary  to  apply  nutation,  if  the  longitude  from  the  true  equinox 
is  required.  The  daily  motion  is  given  for  the  moment  of  Greenwich  mean  noon.  The 
column  Reduction  to  Orbit  gives  the  correction  to  be  applied  to  the  heliocentric  longitudes 
in  order  to  obtain  the  longitude  counted  along  the  orbit  of  the  planet.  This  longitude  is 
equal  to  the  distance  of  the  node  from  the  mean  equinox,  plus  the  distance  of  the  planet 
from  the  node.  The  heliocentric  latitude  is  counted  from  the  moving  plane  of  the  ecliptic. 
The  Logarithm  of  Radius  Vector  is  the  logarithm  of  the  distance  of  the  centre  of  the  planet 
from  that  of  the  sun,  at  each  Greenwich  mean  noon  given  in  the  first  column.  The  two 
last  columns  give,  in  the  same  way,  the  logarithm  of  the  true  distance  of  the  centre  of  the 
planet  from  that  of  the  earth.  The  one  column  gives  the  quantity  for  the  Greenwich  noon 
indicated  on  the  left  hand  side  of  the  page,  and  the  other  for  the  noon  which  is  midway 
between  that  date  and  the  date  next  below  it.  In  the  case  of  Mercury,  this  intermediate 
date  is  mean  noon  of  the  day  immediately  following  ;  in  the  case  of  Venus,  Mars,  Jupiter, 
and  Saturn,  it  is  mean  noon  of  the  second  day  following  ;  and  in  the  case  of  Uranus  and 
Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  264 — 271  contain  the  rectangular  co-ordinates  of  the  centre  of  the  sun,  referred  to 
the  centre  of  the  earth  as  the  origin,  and  to  the  true  equator  and  equinox  of  each  date  as 
the  circle  and  point  of  reference.  Each  co-ordinate  is  given  first  for  Greenwich  mean 
noon,  and  in  the  column  following  for  mean  midnight  of  the  same  day.  The  columns 
Reduc,  to  Mean  Eq*x  of  Jan,  i.o  give  the  corrections  to  be  applied  to  the  co-ordinates  for 
noon  in  order  to  obtain  the  corresponding  co-ordinates  referred  to  the  mean  equator  and 
the  mean  equinox  of  January  i.o. 

Pages  272 — 275  give  the  longitude  and  latitude  of  the  moon  for  every  Greenwich  mean  noon 
and  midnight.     Both  quantities  are  referred  to  the  true  ecliptic  and  equinox  of  the  date- 
Pages  276  and  277  contain  the  position  of  the  moon's  equator  and  the  mean  longitude 
of  the  moon,  and  a  table  for  computing  the  libration  of  the  moon.     The  epochs  of  greatest 
libration  of  the  moon,  together  with  the  formula?  for  finding  the  libration  in  longitude  and 

latitude  are  given  on  page  417. 
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Page  278  contains,  for  each  tenth  Greenwich  mean  noon,  the  values  of  the  principal 
elements  arising  from  the  motion  of  the  ecjuinox,  and  also  the  aberration  and  parallax  of 
the  sun.  The  column  Apparent  Obliquity  of  the  Ecliptic  (Hansen)  gives  the  true  inclina- 
tion of  the  earth's  equator  to  the  ecliptic,  without  correction  for  the  terms  depending  on 
tlie  moon's  longitude.  The  Equation  of  Equinoxes  is  really  the  astronomical  nutation;  that 
given  ///  Longitude  is  the  correction  to  be  applied  to  the  longitude  of  the  body  referred  to 
the  mean  equinox,  in  order  to  obtain  that  longitude  as  referred  to  the  true  equinox.  When 
the  correction  is  positive,  the  true  longitudes  are  greater  than  those  referred  to  the  mean 
equinox;  while  the  contrary  is  true  when  the  correction  has  the  negative  sign.  The  equa- 
tion In  R.  A.  is  equal  to  that  in  longitude,  multiplied  by  the  cosioe  of  the  obliquity  of  the 
ecliptic. 

The  next  column  gives  the  Precession  of  Equinoxes  in  Longitude^  from  January  i.o  to  each 
of  the  dates  following.  The  Sun's  Aberration  is  the  quantity  which  is  to  be  applied  to  the 
true  longitude  of  the  sun  in  order  to  obtain  its  apparent  longitude.  The  correction  being 
negative  shows  that  the  apparent  longitude  as  affected  by  aberration  is  always  less  than 
the  true  longitude.  The  Sun's  Equatorial  Horizontal  Parallax^  given  in  the  next  column,  is 
the  angle  subtended  by  the  radius  of  the  earth's  equator,  as  seen  from  the  centre  of  the  sun. 

PART  II—^YVS.  EPHEMERIS  FOR  THE  MERIDIAN  OF  WASHINGTON. 

Page  280  contains  the  formulae  for  reducing  the  positions  of  the  fixed  stars,  using  the 
notation  of  Bessel,  and  the  constants  of  Pkters  and  Struve.  The  formulae  by  which  the 
star-numbers  are  computed  are  also  given. 

Pages  281 — 284  contain  the  logarithms  of  the  Besselian  Star  Numbers^  A,  B,  C,  I>,  for  each 
Washington  mean  midnight.  These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the 
beginning  of  the  Besselian  fictitious  year  to  its  apparent  place  at  the  dates  for  which  the 
numbers  are  given.  If  used  in  accordance  with  the  English  and  French  notation,  the  pair 
of  quantities  A  and  B  must  be  interchanged  with  the  pair  C  and  Z>/  that  is,  A  must  be  inter- 
changed with  C,  and  B  with  D.  In  the  first  column  along  with  the  solar  day  is  given,  for 
certain  dates,  the  sidereal  hour  of  Washington  mean  midnight.  The  sidereal  time  for 
which  any  set  of  quantities  is  given  can  be  found  by  interpolation  from  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  Besselian 
star-numbers ; — 

Comptiiatiim  of  the  apparent  place  of  41  Libra  for  i8g6,  Afarch  to,  for  the  upper  transit  at  Washington. 

logtf  0.5366  log*  8.1370  logr  8625311  Jog  </  8.7518// 

(Page  281)  \o%A  95583  log  ^  0.9382/1  log  C  1.2681/t  log />  0.4886 

logo'  1.0793 /f  log*'  99037  log  <■'  9  >7^>4  log ''^  9.2889 

log  A  a  o  0949  log  .^  *  9  0752  n  log  C  c  9  8934  log  l^  d  9  2404  n 

log /I  a'  06376/f  log -^  *'  08419*  log  CV  0.4445 /f  log  Z>  <r  9  7775 

h    m     «  o      .     M 

Ahan  Pliue,  18960,  a^    =:  15  32  55.278  cJ©      =  —  18  57  3284 

W«=  4-  1.244  A  a'  =i  —  4.34 

i?*=  —  0,119  B  h'   =.  —  695 

C  c  =  +  o  782  6V   =  —  2  78 

Dd=i  —  0.174  D  d*  =  -f.  «<x> 

£     Tsz  -f-  o.oox  ^/*'=  —  001 

r  II  =  -[-  o.ooi 

Apparntt  Place,  1896.  Afar.  10.       «=  15  32  57  01 3  6       =  —  18  57  46.32 

Pages  285 — 292  contain  the  Independent  Star-Numbers^  which  can  be  used  for  the  same 

purpose.     The  column  r  gives  the  fraction  of  the  year  from  the  beginning  of  the  fictitious 

year  to  each  date.     These  quantities  are  connected  with  those  of  Bkssel  by  the  relations 

given  on  page  280,  where  are  also  found  the  formulae  and  precepts  for  the  application  of 

both  .systems  of  numbers.     In  order  to  use  the  Besselian  numbers,  it  is  necessary  to  have 

the  values  of  the  star-constants,  a,  b^  c^  d,  <i',  b\  c',  tP.     The  independent  star-numbers  are 
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given  in  order  that  the  apparent  place  of  the  star  may  be  determined  when  it  is  not  con- 
venient to  compute  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  inde- 
pendent star-numbers: — 

Computation  of  tht  apparent  place  of  41  Libra  for  i8g6,  March  to,  for  the  upper  transit  at  fVashin^ton. 
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Pages  293 — 301  contain  the  mean  places  of  three  hundred  and  eighty-three  stars,  for  the 
beginning  of  the  fictitious  year  1896,  or  the  moment  when  the  sun*s  mean  longitude  is  280**. 

The  annual  variations  are  to  be  considered  as  the  differential  coefficients  of  each  co-ordi- 
nate with  respect  to  the  tvme  at  the  beginning  of  the  year. 

In  order  that  the  list  of  mean  places  of  stars  may  serve  the  purpose  of  a  working- 
catalogue  for  the  convenient  use  of  astronomers,  the  position  of  each  of  the  northern  cir- 
cumpolar  stars  is  given  in  duplicate,  one  position  being  for  the  upper  and  the  other  for 
the  lower  culmination.  The  positions  for  the  lower  culmination  are  marked  S.  P.  In  this 
case,  the  right  ascensions  are  the  sidereal  times  at  which  the  star  crosses  the  lower  meri- 
dian; and,  in  order  to  have  the  expressions  for  the  co-ordinates  congruous  in  all  cases,  the 
declinations  are  counted  from  the  equator  through  the  north  pole,  and  therefore  exceed  90^. 
The  time  of  observation  and  the  setting  of  the  circle,  in  order  to  find  a  star  on  the  meridian, 
are  then  obtained  uniformly  for  all  the  stars. 

Beginning  with  the  volume  of  1882,  the  number  of  stars  has  been  greatly  increased,  in 
order  to  make  the  list  more  useful  to  field-astronomers.  To  show  at  a  glance  these  addi- 
tional stars,  they  are  indicated  in  the  list  by  an  asterisk. 

Pages  302 — 313  contain  the  apparent  positions  of  the  four  north  polar  stars,  a,  ^  and  X 
Ursae  Minoris,  and  51  Cephei,  for  every  upper  transit  at  Washington.  They  include  the 
terms  depending  on  the  moon's  longitude.  The  mean  solar  time  of  transit  is  given  in  the 
column  M^an  Solar  Date,  in  order  that  each  transit  above  and  below  the  pole  may  be 
readily  identified.  Suppose,  for  example,  that  the  transit  of  Polaris  below  the  pole  on 
January  26th  is  to  be  found,  and  we  wish  to  know  whether  it  precedes  or  follows  the  upper 
transit  of  the  same  date.  On  page  302,  we  find  that  the  upper  transit  occurs  January  26.2; 
the  lower  transit,  therefore,  occurs  January  26.7.  But,  the  lower  transit  following  that  of 
July  1st  (page  308),  does  not  take  place  until  July  2.3.  Hence,  the  lower  transit  of  July 
I  St  precedes  the  upper  one  of  the  same  date.  A  transit  occurring  very  nearly  at  noon  may 
also  be  identified  without  a  computation  to  ascertain  the  actual  mean  date,  by  simply 
noting  the  tenth  of  a  day  in  the  column  of  Mean  Solar  Date. 

Pajies  314 — 364  contain,  for  every  tenth  upper  transit  at  Washington,  the  apparent  places 
"^tars  of  the  preceding  list  which  are  not  marked  with  an  asterisk.    The  mean  solar 
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date  in  each  left  hand  column  gives  the  day  and  tenth  of  the  transit;  so  that  each  inter- 
mediate transit  may  be  readily  identified.  Along  with  each  co-ordinate  is  given,  in  small 
type,  the  change  for  ten  days.  This  quantity  is  to  be  regarded  as  the  differential  coefficient 
corresponding  to  the  dates  for  which  the  star-places  are  given. 

Pages  365 — 376  contain  the  apparent  right  ascensions  of  all  stars  marked  with  an  asterisk 
in  the  list  of  mean  places.  The  apparent  right  asc  ension  of  each  star  is  given  only  for 
that  part  of  the  year  when  it  may  readily  be  observed  on  the  meridian.  In  the  case  of 
circumpolar  stars,  the  right  ascensions  for  lower,  as  well  as  upper,  transit  are  given. 

Pages  377 — 384  contain  the  apparent  right  ascension,  declination,  and  semidiameter  of 
the  sun,  and  the  sidereal  time,  all  for  Washington  mean  noon.  Adjoining  columns  give 
the  seconds  of  right  ascension  and  of  declination  for  apparent  noon,  that  is,  for  the  moment 
of  transit  of  the  sun's  centre  over  the  meridian  of  Washington.  The  hours  and  minutes  of 
right  ascension,  and  the  degrees  and  minutes  of  declination  are  the  same  for  both  mean 
and  apparent  noon.  In  case  they  would  have  differed,  the  minute  which  would  have 
been  numerically  larger  is  diminished  by  one,  and  the  seconds  increased  by  sixty,  so  that 
there  is  always  a  correspondence  between  the  two  numbers.  The  hourly  motions  in  right 
ascension  and  declination  are  given  for  the  moment  of  mean  noon,  but  may  be  regarded 
as  having  the  same  values  for  apparent  noon. 

The  Equation  of  Time  for  Apparent  Noon  is  the  correction  to  be  applied  to  apparent 
time  in  order  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent  time.  Each 
number  as  given  is  the  mean  time  of  transit  of  the  sun's  centre  over  the  meridian  of  Wash- 
ington, counted  from  the  nearest  noon.  The  use  of  all  the  quantities  is  substantially  the 
same  as  in  the  Epkemeris  for  the  Meridian  of  Greenwich, 

Pages  385 — 392  contain  the  right  ascension,  declination,  semidiameter,  and  parallax  of 
the  moon,  at  the  moment  of  transit  over  the  meridian  of  Washington.  The  mean  time 
given  in  the  second  column  is  that  of  transit  of  the  moon's  centre  over  this  meridian.  The 
differences  for  one  hour  of  longitude  are  the  amounts  by  which  the  local  mean  times  of 
transit  over  a  meridian  one  hour  west  of  Washington  exceed  those  given  in  the  column 
Mean  Time  of  Transit,  supposing  the  rate  of  change  to  be  uniform  and  equal  to  what  it  is 
at  the  moment  of  transit  over  the  meridian  of  Washington.  The  next  four  columns  need 
no  especial  explanation,  except  that  the  differences  for  one  hour  of  longitude  are  computed 
as  if  the  motion  of  the  moon  in  right  ascension  were  uniform.  By  means  of  them,  the 
position  of  the  moon  can  be  computed  with  astronomical  accuracy  at  the  moment  of  transit 
over  any  meridian  not  exceeding  one  hour  in  longitude  from  that  of  Washington,  by  taking 
account  of  second  differences.  With  greater  longitudes  of  the  place,  the  accuracy  of  the 
result  obtained  in  this  way  will  diminish.  The  columns  of  sidereal  time  of  semidiameter 
passing  meridian,  etc.,  do  not  seem  to  need  any  explanation,  except  that  they  all  refer  to 
the  moment  of  transit.  The  column  Bright  Limbs  is  given  to  indicate  to  the  observer 
which  limbs  are  illuminated.  When  two  opposite  limbs  are  both  so  nearly  full  that  they 
can  be  well  observed,  both  are  indicated  ;  and  the  one  which  is  deficient  is  printed  in 
smaller  type.  When  the  illumination  is  so  nearly  equal  that  no  choice  can  be  made 
between  them,  both  are  printed  in  large  type. 

Pages  393 — 410  contain  the  geocentric  apparent  right  ascensions  and  declinations  of  the 
seven  major  planets,  and  their  semidiameters  and  horizontal  parallaxes,  for  the  moments 
of  all  those  transits  over  the  meridian  of  Washington  which  can  be  observed. 

PART  ///—PHENOMENA. 

This  portion  of  The  American  Ephemeris  and  Nautical  Almanac  gives  the  principal  astro- 
nomical phenomena  of  the  year,  reduced  to  Washington  mean  time,  except  in  the  case  of 
the  eclipses  and  the  data  for  the  rings  of  Saturn,  which  are  given  in  Greenwich  mean  time. 

Pages  412 — 416  inclusive  contain  the  elements  necessary  for  computing  the  eclipses  of 

the  sun  which  occur  during  the  year. 
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The  eclipse-elements  are  given  for  the  moment  of  conjunction  of  the  sun  and  moon  in 
right  ascension.  The  subsequent  tables  and  results  are  not,  however,  computed  from  these 
elements  unchanged;  but  from  the  accurate  positions  of  the  two  bodies  as  interpolated  for 
each  hour  of  the  eclipse.     The  principal  circumstances  of  each  eclipse  are  as  follows: — 

On  the  line  "  Eclipse  begins  "  is  given  the  Greenwich  mean  time  at  which  the  earth  first 
touches  the  moon's  penumbra,  and  the  longitude  and  latitude  of  the  point  of  touching. 

The  "  Central  eclipse  begins "  when  the  axis  of  the  moon's  shadow  first  touches  the 
earth,  and  the  longitude  and  latitude  of  the  point  of  touching  follow. 

"  Central  eclipse  at  noon  "  indicates  the  moment  when  the  axis  of  the  shadow  is  coinci- 
dent with  the  plane  of  the  meridian  at  the  point  of  its  intersection  with  the  earth's  surface. 
To  the  observer  at  this  point  the  eclipse  will  be  central  at  the  moment  of  apparent  noon. 

"  Central  eclipse  ends  "  and  "  Eclipse  ends  "  have  the  converse  meaning  of  the  beginning. 

Maps  of  the  Eclipses. — The  regions  in  which  each  eclipse  is  visible,  are  shown  upon  the 
maps  given  in  connection  with  them.  From  these  maps  may  also  be  derived  the  approxi- 
mate determination  of  the  times  of  beginning  and  ending,  and  of  the  magnitude  of  the 
eclipses  at  any  place.  The  dotted  curves  show  the  outlines  of  the  shadow  for  each  hour 
of  Greenwich  mean  time  and  therefore  pass  through  all  the  places  where  the  eclipse  begins 
or  ends  at  that  hour.  To  find  at  what  hour  the  eclipse  begins  at  any  place,  we  determine 
by  inspection  between  what  pair  of  these  curved  lines  the  place  is  situated.  The  eclipse 
will  then  begin  between  these  two  hours  of  Greenwich  mean  time:  the  fraction  of  the  hour 
may  be  determined  by  dividing  the  hour  proportionally  to  the  space  which  it  represents  on 
the  map.  This  division  may  be  a  little  more  exact  by  allowing  for  the  changes  in  this 
space  as  indicated  by  their  varying  width.  The  Greenwich  mean  time  thus  found  must  be 
reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  time  at  which  the  eclipse  of  1896,  August  8, 
begins  and  ends  at  Tokio. 

For  the  beginning  we  compare  the  distance  of  the  place  from  the  curves  of  iS'*  and  i*]^ 
and  we  find  it  to  correspond  to  about  35  minutes  from  the  former,  therefore  the  time  of 
beginning  is  approximately  16**  35*";  for  the  end  we  compare  the  distance  of  the  place  from 
the  curves  of  18**  and  19'*  and  find  it  to  be  about  5  minutes  from  the  latter,  therefore  the 
approximate  time  of  end  is  18''  55"*,  both  of  which  are  probably  correct  to  within  2  or  3 
minutes.    Changing  to  local  mean  time  the  result  will  be: — 

Beginning,  Ending, 

d      h      m  h      m 

Greenwich  mean  time  Aug.  8     16    35  z8    55 

Longitude  east  9     19  9     19 

Local  mean  time  Aug.  9       x     54  Aug.  9      4     14 

In  the  case  of  total  and  annular  eclipses,  a  rough  estimate  of  the  magnitude  of  the 
eclipse  may  be  obtained  from  the  position  of  the  place  relatively  to  the  central  line  and  to 
the  limit.  On  the  central  line,  the  eclipse  is  annular  or  total,  while  on  the  limit,  the  limb 
of  the  moon  only  grazes  that  of  the  sun. 

More  Accurate  Computations. — A  more  accurate  determination  of  the  phases  as  visible  at 
any  point  of  the  earth's  surface  may  be  obtained  from  the  Besselian  elements  which  are  given 
for  every  ten  minutes  of  Greenwich  mean  time.     Their  geometric  signification  is  as  follows: — 

Let  us  imagine  a  plane  passing  through  the  centre  of  the  earth,  perpendicular  to  the  right 
line  joining  the  centres  of  the  sun  and  moon.  This  latter  line  is  the  axis  of  the  moon's 
shadow,  and  the  plane  is  called  the  fundamental  plane.  We  take  the  intersection  of  this 
plane  with  that  of  the  earth's  equator  as  the  axis  of  X,  and  the  centre  of  the  earth  as  the 
origin  of  co-ordinates.  The  axis  of  Y  is  perpedicular  to  that  of  X,  and  directed  toward 
the  north;  x  and^  are  then  the  co-ordinates  of  the  point  in  which  the  axis  of  the  shadow 
intersects  the  fundamental  plane.  The  angle  d,  of  which  the  sine  and  cosine  are  both 
given,  is  the  declination  of  that  point  of  the  celestial  sphere  toward  which  the  axis  of  the 
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shadow  is  directed;  this  direction  being  that  from  the  earth  toward  the  moon  and  sun. 
The  angle  ji  is  the  Greenwich  hour-angle  of  this  same  point  of  the  celestial  sphere. 

The  quantities  /  and  /'  are  the  radii  of  the  shadow-cones  upon  the  fundamental  plane, 
/  corresponding  to  the  penumbra,  and  /'  to  the  umbra,  or  annulus.  The  notation  is  that 
of  Chauvenet's  Spherical  and  Practical  Astronomy,  in  which  r  is  regarded  as  positive  for 
an  annular,  and  negative  for  a  total  eclipse. 

The  angles /and  /',  the  tangents  of  which  are  given,  are  the  angles  which  the  elements 
of  the  respective  shadow-cones  make  with  the  axis  of  the  shadow;  or,  they  are  the  semi- 
angles  of  the  two  cones. 

At  the  bottom  of  the  table  are  given  the  logarithms  of  the  change  of  x,  y  and  /£,  in  one 
minute,  in  order  to  facilitate  the  interpolation  to  any  required  moment. 

The  method  of  computing  the  eclipse  from  the  given  elements  is  as  follows:  It  is  pre- 
mised that  the  moments  of  beginning  and  ending  are  those  at  which  the  distance  of  the 
observer  from  the  axis  of  the  shadow  or  penumbra  is  equal  to  the  radius  of  the  latter  at 
the  point  of  observation.     To  find  such  distance  and  radius  we  compute — 

(i)  The  co-ordinates,  ?,  17  and  Ci  of  the  observer,  at  some  assumed  moment  of  Greenwich 
mean  time,  as  near  as  practicable  to  the  true  time  of  the  required  phase,  together  with 
their  variations  for  one  minute. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  at  the  same  moment,  which,  with 
their  variations  for  one  minute,  are  taken  from  the  tables  of  elements. 

(3)  Hence,  the  position  and  motion  of  the  observer  relative  to  the  axis  of  the  shadow. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental  plane 
equal  to  that  of  the  observer. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required  for  the 
observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to  this  radius. 

The  formulae  and  directions  for  the  several  steps  in  the  computation  are  as  follow: — 
(i)  Find  the  geocentric  co-ordinates  of  the  station  referred  to  the  earth's  equator,  which 
are  represented  by  p  cos  ^'  and  p  sin  ^',  p  being  the  distance  from  the  centre  of  the  earth, 
and  ^'  the  geocentric  latitude.     These  may  be  obtained  from  geodetic  tables,  or  may  be 
computed  from  the  following  table  by  the  formulae — 

p  cos  ip'  =i  F  cos  f9 

p  sin  ^'  =     Q  " 
if  being,  as  usual,  the  geographic  latitude. 

Tiifi/^  for  Computing;  the  Geocentric  Co-ordinates  of  n  Plare. 
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For  the  assumed  Greenwich  mean  time  of  computation,  take  from  the  table  of  elements 
the  values  of  sin  //,  cos  //,  and  /i.     Put: 
X,  the  longitude  west  from  Greenwich.     The  co-ordinates  of  the  observer  will  then  be: — 

^  =  /5  cos  ^'  sin  (fi  —  X) 

ij  :=  p  sin  ^'  cos  </  —  p  cos  ^'  sin  //  cos  {fi  —  X) 

C  =  /o  sin  9?'  sin  d  -\-  p  cos  ^'  cos  d  cos  (fx  —  k) 

and  their  variations  in  one  minute  of  mean  time  will  be: — 

c'  =  [7*63992]  p  cos  <p'  cos  (/I  —  X) 

Tj[  =  [7.63992]  p  cos  f '  sin  //  sin  (pi  —  A)  =  [7. 63992]  ^  sin  // 
C'  is  not  wanted. 

(2)  The  co-ordinates  x  and  ^  of  the  axis  of  the  shadow  are  taken  from  the  tables  of 
elements  for  the  same  assumed  moment  of  Greenwich  mean  time,  together  with  their 
variations  for  one  minute,  which  are  equal  to  one-tenth  of  the  differences  of  two  consec- 
utive numbers.  The  variations  for  one  minute  we  represent  by  x*  and  y .  Their  logar- 
ithms are  given  at  the  foot  of  the  tables. 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  relative  to  the 
observer,  and  the  relative  motions,  n  and  N,  are  computed  by  the  formulae: — 

m  sin  M  =i  X  —  ^ 
m  cos  M  -=.  y  —  r^ 

n  sin  N  =  :v'—  f 

n  cos  N  ^=z  y  --  Ti' 

(4)  The  radius  Z  of  the  shadow  or  penumbra  at  the  distance  C  from  the  fundamental 
plane  is  computed  by  the  formula 

Z  =  /  —  C  tan  / 
/  and  /  being  found  in  the  table  of  elements,  and  T  computed  in  (i). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or  end  of  the 
eclipse,  we  shall  have — 

w  =  Z 

But,  as  this  condition  can  scarcely  ever  be  fulfilled  on  a  first  trial,  a  correction  r  to  the 

assumed  time  is  computed  thus:     Find  the  angle  (!'  from  the  equation, 

,        m  sin  (M—'N) 
sm  0  = > ^ 

There  will  be  two  values  to  this  angle,  of  which  one  will  be  in  the  first  and  the  other  in 
the  second  quadrant  when  sin  ^''  is  positive,  and  one  in  the  third  and  the  other  in  the  fourth 
when  sin  t}'  is  negative.  But,  simplicity  will  be  gained  by  taking  only  that  value  of  t}>  for 
which  cos  v''  is  positive.  This  value  lies  between  the  limits  -|-  90°  and  —  90°.  The  cor- 
rection r  to  the  assumed  time  will  be  found  in  minutes,  from — 

For  beginning:  __        m  cos  (M  —  N)       Z  cos  ^ 

n  n 

For  ending:  __        m  cos  (M  —  N)       L  cos  4* 

n  n 

One  such  pair  of  values  of  r  cannot,  however,  give  the  times  of  both  beginning  and  ending 

with  accuracy.     To  attain  accuracy  we  must,  in  commencing  the  computation,  assume  two 
times,  one  near  that  of  beginning,  and  another  near  that  of  ending.     These  approximate 
times  may  be  derived  from  the  chart  of  the  eclipse.     The  computation  for  the  first  assumed 
time  will  give  a  small  value  of  r  which,  applied  to  the  assumed  time,  will  give  a  nearly  cor- 
rect time  for  the  beginning  of  the  eclipse,  and  a  large  value  which,  added  to  the  assumed 
time,  will  give  an  inaccurate  time  of  ending.     The  computation  for  the  second  assumed  time 
will  give  a  small  and  nearly  correct  value  of  t,  to  be  applied  to  the  assumed  time  for  the  2nd, 
'-irge  negative  and  inaccurate  one  to  be  subtracted  for  the  beginning.     We  shall  thus 
wo  times  of  each  phase,  only  one  of  which  is  to  be  considered  approximately  correct 
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The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place  of  the  first 
assumed  ones,  and  the  computation  may  be  repeated  from  the  beginning,  leading  to  a  pair 
of  values  of  r,  which  should  be  very  small  and  accurate.  Such  a  repetition  of  the  computa- 
tion will  in  general  be  advisable,  to  guard  against  accidental  numerical  errors.  The  follow- 
ing theorem  will,  however,  enable  us  to  obtain  a  second  approximation  to  the  true  times  of 
each  phase  without  repeating  the  computation. 

Thkorem. —  The  error  of  each  result  is  approximately  proportional  to  the  square  of  the  cor- 
rection T,  multiplied  by  the  sine  of  the  sun's  hour-angle^  (m— ^1)1  for  the  middle  of  the  interval 
between  the  time  of  computation  and  that  of  the  phase, 

-  To  apply  this  theorem  we  find  the  two  values  of  t*  sin  {/i— ^)  corresponding  to  the  required 
phase.  We  then  find  the  ratio  of  these  quantities — which  will  commonly  be  a  large  num- 
ber, and  divide  the  difference  of  the  results  by  this  ratio.  The  quotient  will  be  a  correction 
to  be  applied  to  the  more  accurate  result  in  such  a  way  as  to  make  it  deviate  yet  more 
from  the  less  accurate  one.  This  correction  should  be  positive  in  the  local  forenoon,  and 
negative  in  the  afternoon,  and  its  value  should  never  materially  exceed  o'".ooi  t*. 

Unless  the  times  chosen  for  computation  are  unusually  in  error,  say  ten  minutes  or  more, 
the  corrected  results  thus  obtained  will  be  theoretically  correct  within  less  than  a  second. 
But  to  guard  against  numerical  errors  it  is  better,  after  making  this  final  correction,  to 
repeat  the  computations  so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times. 
If  these  two  quantities  agree  within  a  unit  of  the  fourth  place  of  decimals,  the  times 
employed  are  generally  correct  within  a  second  of  time.  If  they  differ  too  widely,  further 
corrections  and  computations  may  be  made  by  the  computor  according  fo  his  own  judgment. 

It  may  be  remarked  that  the  uncertainty  of  the  ephemerides  is  such  that  a  prediction 
may  be  several  seconds  in  error  from  this  unavoidable  cause  alone. 

Position-angle  of  Point  of  Contact, — The  position-angle  Py  of  the  point  of  contact,  reckoned 
from  the  north  point  of  the  sun*s  limb  toward  the  cast,  is  found  by  the  formula 

For  beginning  :  Z'  =  ^V  —  ^  ±  iSo** 

For  end:  P  ^  N -^  4f 

it  being  assumed  that,  in  each  case,  the  value  of  ^  is  taken  between  the  limits  it  90^. 

Computation  of  the  Solar  Eclipse  of  1896,  Aug.  8,  for  Akishi,  Japan,  whose  position  is- 

Latitude,      ^  =  -|-     43     2  22 
Longitude,    i  =  —    144  51  50 
Constants  for  the  given  place  : — 

p  sin  ip*  =  9.83180 
p  cos  ip*  =  9.86450 
From  the  Eclipse  Charts  we  find  the  approximate  times  of  the  phases  to  be— 

d      h      m 

Beginning  August        8.16  30 

Total  Phase 

Ending 

Greenwich  Mean  Time, 


17  40     \    Oreen 

18  45     i 

wich  Mean  lime. 

August 

« 

BeKtnniDfC. 
gd    ,51.    30™ 

0                •< 

Total  Phase. 

I7»>    40™ 
0                 •» 

Ending, 
l8»'    45'" 

0               '               •• 

M 

246    I  I       0 

263    41     12 

279    56    24 

i 

-144    51    50 
31       2    50 

-H4  51  50 
48  33     2 

-144    51    50 
64    48    14 

P  cos  y>' 

sin  (At  — ^) 

9.86450 
9.71243 

9.86450 
9.87479 

9.86450 
9.95658 

lege 

c 

9-57693 
+       0.37751 

9-73929 
+     0.54864 

9.82108 
+       0.66234 
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Greenwich  Mean  Time^ 


August 

p  sin  fp' 

cos  d 


Beginning, 
gd    i5h    ^Qin 

9.83180 
9.98340 


Total  Phase. 

9.83180 
9.98343 


(0-(2) 


(3) +  (4) 


Ctan/ 

/ 

L 


7.56046 
+  0.00363 
+  0.53901 
+  0.53538 


7-47510 
-|-  0.00299 

—  0.00698 

—  0,00997 


Ending. 

i8»»  45"' 
9.83180 
9.98346 


9.81520 

9.81523 

9.81526 

(I) 

+ 

0.65343 

+ 

0.65347 

+ 

0.65351 

p   COS  ip' 

9.86450 

9.86450 

9.86450 

sin  d 

9-43339 

943303 

9.43270 

cos  (At  —  ^) 

9.93285 
9.23074 

9.82083 
9.11836 

9.62912 
8.92632 

(2) 

+ 

0.1 701 1 

+ 

0.13133 

+ 

0.08440 

^ 

+ 

0.48332 

+ 

0.52214 

+ 

0.5691 1 

P  sin  y>'  sin  d 

9.26519 

9.26483 

9.26450 

(3) 

+ 

0.18416 

¥ 

0.18401 

+ 

0.18387 

n 

cos  v^'  cos  d  cos  (/i  —  k) 

9.78075 

9.66876 

9.47708 

(4) 

+ 

0.60360 

+ 

0.46640 

+ 

0.29997 

r 

+ 

0.78776 

+ 

0.65041 

+ 

0.48384 

const,  log 

7.63992 

7.63992 

7.63992 

p  cos  ^'  cos  (/I  —  A) 

9-79735 

9-68533 

9.49362 

log  .^' 

7-43727 

7-32525 

t 

7.13354 

ft' 

+ 

0.002737 

+ 

0.0021 15 

+ 

0.001360 

const,  log 

7.63992 

7.63992 

7.63992 

$  sin  a 

9.01032 

9-17232 

925378 

log  1?' 

6.65024 

6.81224 

6.89370 

V 

+ 

0.000447 

+ 

0.000649 

+ 

0.000783 

x-^ 

— 

0.44089 



0.00646 

+ 

0.44205 

J'  'y 

+ 

0.30125 

+ 

0.0022 1 



0.28671 

A-'    r 

+ 

0.005915 

+ 

0.006536 

+ 

0.007288 

y  -  V 

0.004162 

— 

0.004369 

— 

O.OO450S 

//r  sin  il/ 

9.64433  n 

7,81023  « 

9-64547 

m  cos  Jf 

9-47893 

7.34439 

9.45744  // 

tan  Jf 

0.16540  » 

0.46584  n 

0.18803  n 

M 

304  20  40 

288  53  10 

e    «    w 

122  58   2 

cos  il/ 

9-75141 

9.51013 

9.73573  « 

log  /« 

9.72752 

783426 

9,72171 

n  sin  iV 

7.77195. 

7.81531 

7.86261 

»  cos  N 

7.61930  « 

7.64038  n 

7.65398  n 

tan  iV 

0.15265  « 

0.17493  « 

0.20863  ^' 

iV 

i: 

0       <       M 

25  7  53 

i: 

e        M 

23  45  39 

•               M 

121  44  19 

cos  N 

9.76001  n 

9.74486  « 

9.72103  1* 

log  « 

7.85929 

7-8955* 

7.93295 

tan/ 

7.66407 

7.66191 

7.66408 

log: 

9.89639 

9.81319 

9.68470 

7.34878 

-l-  0.00223 

+  0.53876 
+  0.53653 
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Greenwich  Mean  Time, 


m 
n 


e,        August 

Beginning, 
gd    i6h    3o"» 

Total  Phase. 

Ending. 

i8»  45" 

sin  (Af  -  N) 

log  m 

colog  L 

179    12    47 
8.I3781 
9.72752 
0.27134 

0                <             M 

165     7  31 
9.40944 
7.83426 

2.00130  A 

I   13  43 
8.33126 

9.72171 

0.27041 

sin  ilf 

8.13667 

9.24500  n 

8.32338 

^ 

0  47     6 

—10     7  30 

0                 <                  M 

I     12    23 

log^' 

1.86823 

9.93874 

1.78876 

cos  (M      N) 

9.99996  n 

9.98520  n 

9.99990 

1.86819/f 

9.92394  n 

1.78866 

cos(J/- iV) 

+73.823 

+  0.839 

—  61.470 

logZ 
cos  v^ 

colog  A 

9.72866 
9.99996 
2. 1 407 1 

7.99870  n 

9.99318 

2.10448 

972959 
9.99990 

2.06705 

Z  COS  ^ 

1.86933 
■f  74-017 

0.09636  n 

:f    1.248 

1.79654 
i  62.596 

T 

m 
—    0.194 

m 
—    0.409 

+    2.087 

m 
-|-    1. 126 

h      m 

T                 i6  30 

d      h      m 

/Aug.  8  16  29.806 

h     m 
17   40 

h      m 

17  39  591 
17  42.087 

h      m 

»8  45 

h      m 
18   46.126 

i 

-        9  39456 

-      9  39  456 

-     9  39.456 

d      h 

m 

d      h      m 

d    h      m 

August    9     2 

9.262            Aug. 

3  19047 

Aug.  9  4  25.582 

Local  Mean  Time, 

m 

Duration  of  Totality,  2.496 

No  correction  is  necessary  since  the  assumed  times  differ  very  little  from  the  computed 
ones. 

Therefore  we  have 


Beginning  of  the  eclipse, 
Beginning  of  total  eclipse. 
End  of  total  eclipse, 
End  of  the  eclipse, 

Angle  of  position: 


N 

4^  (+  180) 

P 


d 

h 

m 

8 

iigust    9 

2 

9 

15-7 

9 

3 

19 

2.8 

9 

3 

21 

32.6 

9 

4 

25 

34-9 

Beginning. 

0          • 

125       7-9 

180     47.1 

Local  Mean  Time. 


Bndinf;. 

e 

121       44.3 
I       12.4 


304       20.8 


122      56.7 


from  the  north  point  of  the  sun*s  disk  towards  the  east  for  direct  image. 
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Elements  of  Occultations, — Pages  418 — 451  give  the  elements  for  the  prediction  of  the 
times  of  occultation  of  stars  and  planets  by  the  moon.  In  the  columns  referring  to  the 
star,  those  headed  Redans  from  1896.0  give  the  quantities  necessary  to  reduce  the  mean 
place  of  the  star  at  the  beginning  of  i8g6  to  its  apparent  place  at  the  time  of  occultation. 
These  reductions  are  sufficiently  accurate  to  be  definitive. 

The  quantities  in  the  following  five  columns  are  all  given  for  the  moment  of  geocentric 
conjunction  of  the  star  and  moon  in  right  ascension.  Let  there  be  a  line  passing  from  the 
star  through  the  centre  of  the  moon,  and  let  a  plane  perpendicular  to  this  line  pass  through 
the  centre  of  the  earth:  this  plane  will  be  the  fundamental  plane  for  the  occultation.  The 
system  of  co-ordinates  is  similar  to  that  already  described  for  eclipses.  The  cone  circum- 
scribing the  moon  and  star  may  be  regarded  as  a  cylinder  having  everywhere  the  same 
diameter  as  the  moon.  This  cylinder  will  intercept  the  fundamental  plane  in  a  circle  of 
which  the  linear  diameter  will  be  the  same  as  that  of  the  moon. 

The  Washington  Mean  Time  is  the  moment  at  which  the  two  bodies  are  in  geocentric 
conjunction  in  right  ascension.  At  this  moment  the  co-ordinate  x  of  the  axis  of  the  cylin- 
der on  the  fundamental  plane  has  the  value  zero.  The  column  Hour-Angle  H  gives  the 
common  geocentric  hour-angle  of  the  moon  and  star  at  the  same  moment,  counted  from 
the  meridian  of  Washington — positive  toward  the  west  and  negative  toward  the  east. 
Column  K gives  the  co-ordinately  of  the  axis  of  the  cylinder  upon  the  fundamental  plane 
at  the  same  moment.  Columns  x'  and  y  give  the  hourly  variation  of  x  and  y.  The  linear 
unit  in  these  columns  is  the  earth's  equatorial  radius.  The  limiting  parallels,  north  and 
south,  show  the  extreme  limits  of  latitude  within  which  the  occultation  will  be  visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and  emersion  of 
a  star  behind  the  limb  of  the  moon  may  be  computed  for  any  part  of  the  earth  by  a  method 
nearly  the  same  as  that  already  explained  for  computing  eclipses,  only  more  simple. 

We  shall  first  show  how  to  compute  an  isolated  occultation  for  a  particular  place, 
assuming  it  to  be  visible  at  that  place,  and  then  show  how  all  the  occultations  which  will 
be  visible  at  a  place  may  be  selected  and  computed  by  a  more  rapid  process. 

(i)  The  geocentric  co-ordinates  of  the  place,  p  sin  f>'  and  p  cos  ^',  are  to  be  computed 

with  three  or  four  places  of  decimals  by  the  formulae, 

,      sin  0 
p  sm  ip*  =  —^ 

p  cos  if*  ^=s,  F  cos  ip 
already  given  in  connection  with  eclipses. 

As  in  the  case  of  eclipses,  it  is  necessary  to  have  an  approximate  time  of  the  phenomenon, 
corresponding  to  that  obtained  from  the  charts  of  the  eclipses.  The  quantity  //  being  the 
Washington  west  hour-angle  of  the  two  bodies  at  the  moment  of  geocentric  conjunction, 
ZT— ^  will  be  the  local  hour-angle  of  the  star  at  this  same  moment.  Let  us  call  this  angle 
Ao,  putting 

where  X  is  the  longitude  west  of  Washington, 

The  next  step  will  then  be  to  find  the  approximate  moment  of  apparent  conjunction  in 
right  ascension  as  seen  from  the  place.  An  approximate  correction  to  reduce  the  time  and 
hour-angle  for  geocentric  conjunction  to  those  for  apparent  conjunction  may  be  taken  from 
Mr.  DowNEs's  table,  on  pages  454—455.     This  correction  will  have  the  same  sign  as  h^. 

When  this  table  is  not  available,  the  correction  may  be  computed  thus:  Compute  tlic 
quantities  ^o>  ^'  and  r  from  the  formulae, 

$0  =  />  cos  ^'  sin  Ao 

^'  =  [9.4192]  cos  ijlf,  +  Yi  //o) 


T    = 


X*  —  c' 
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r  will  then  be  the  approximate  interval  between  the  times  of  geocentric  and  local  conjunc- 
tion. By  applying  it  to  the  Washington  mean  time  of  the  former,  as  given  with  the  ele- 
nientS)  we  shall  have  the  Washington  mean  time  of  the  latter  within  a  few  minutes. 

The  average  duration  of  an  occultation  is  about  an  hour.  Thence,  by  adding  o'*.5  to  and 
subtracting  it  from  the  mean  time  of  apparent  conjunction,  we  shall  have  approximate 
times  of  the  phases  of  immersion  and  emersion  for  farther  computation.     Let  us  then  put, 

r,  =  r  -  o\s 

Ty  the  Washington  mean  time  of  geocentric  conjunction  in  R.  A. 
//,  the  declination  of  the  star. 
(2)  Compute  for  the  moments  7*+  ri  and  7^+  r,  the  following  quantities,  in  which  we 
write  r  for  each  of  the  quantities  r|  and  r,.     The  latter,  when  used  as  angles,  are  to  be 
changed  to  arc  by  multiplying  by  15,  and  the  minutes  arc  to  be  further  increased  by  one- 
sixth  the  number  of  degrees  in  order  to  reduce  to  the  sidereal  hour-angle. 

^  =:  ^  cos  ^'  sin  (^o  +  ^) 

7i  =  p  sin  ^'  cos  {/  —  ft  cos  ^'  sin  //  cos  (//„  4"  '^) 
c'  =  [9.4 1 916]  p  cos  ^'  cos  (^o  +  •) 
r/  =  [9.41916]  ft  cos  ^'  sin  //  sin  {A^  -j-  t)  =  [9'4i9i6]  c  sin  1/ 

V  =  y+fr 

Compute  ///,  ulft  n  and  N  from  the  equations 

m  sin  M  z=z  X  —  ^ 
m  cos  M  z=  y  —  Ti 
n  sin  N  =:z  x'  —  c' 
n  cos  N  ^z  y  —  7i' 

n'  =  ^-=  [8.22185]  n 

sin     v''     =  [0.56500]  m  sin  (J/  —  ^V) 
Then,  /i  and  /^  from  the  equations 

/i  =  —  ^cos  (Af  —  iV)  - 1 9-^3500 J  ^Qg  ^     (Beginning.) 

/,  =  _  ''\  cos  (Af  -  .V)  +  t5^t35eeJ  cos  i/t     (End.) 
//  ft 

The  quantities  /i  and  /j  will  then  be  the  corrections  in  minutes  to  be  applied  to  the 
respective  times  7"  -f-  '1  and  T  +  'i  to  obtain  the  Washington  mean  times  of  the  phases. 

As  in  the  case  of  eclipses,  the  small  value  of  /|  will  give  an  accurate  result  for  one  phase, 
and  the  large  value  an  inaccurate  result  for  the  other.  Both  accurate  results  may  then  be 
corrected  by  comparison  with  the  inaccurate  one,  in  the  way  described  for  eclipses,  and  a 
result  obtained  which  will  probably  be  correct  within  a  fraction  of  a  minute  of  time. 

As  a  check  upon  the  result,  it  will  be  advisable  to  compute  c,  ^,  x  and  y  for  the  moments 
finally  obtained.     If  the  times  are  correct  these  quantities  will  fulfil  the  condition, 

y/  {x  —  c)M-  {y  —  'j)*  =  0.27227 
If  log  ;//  sin  (Af  —  .V)  =  9.43500  nearly,  a  recalculation  will  generally  be  necessary  to 
determine  whether,  numerically,  sin  <•  <  ^  or  sin  v''  >  i-  In  the  latter  case,  the  impossible 
value  of  sin  v''  indicates  that  an  occultation  at  the  given  place  is  impossible,  unless  the 
computed  distance  from  the  moon's  limb  is  within  the  errors  of  the  ephemerides  of  the 
moon  and  star. 

In  such  cases  of  near  approach  to  the  moon's  limb,  we  may  take  v''  =  90°,  or  270^,  accord- 
ing as  sin  (Af  —  ^V)  is  positive  or  negative  ;  and  for  finding  the  time  of  nearest  approach, 

M  cos  (  Af  —  jV) 


'-- 
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Putting  ;r  for  the  moon's  horizontal  parallax,  the  distance  from  the  moon*s  limb  will  be, 

TT  [w  sin  (M  —  N)  —  0.27227] 

disregarding  the  sign  of  sin  (M  —  N) ;  or,  allowing  for  the  augmentation  of  the  semidi- 
ameter, 

n  \m  sin  (M  —  N)  —  0.27227]  f  i  +  2  sin  jt] 
where 

2  =  ^  cos  ^'  cos  d  cos  (^o  +  ^)  +  ^  sin  ^'  sin  d 
The  position-angle  /*,  of  the  line  from  the  moon's  centre  to  the  star  at  the  times  of  con- 
tact, reckoned  from  the  north  point  toward  the  east,  is  given  by  the  formulae:  — 

P  =i  N  —  ip  for  immersion, 

P  =  N  '\-  ip  :L  1 80°     for  emersion, 

it  being  supposed  that  the  value  of  4*1  in  each  case,  is  taken  between  the  limits  ^  90°. 
To  find  the  angle  from  the  vertex,  we  compute  the  angle  C  from  the  formula, 

in  which  the  value  of  /  corresponding  to  the  phase  is  to  be  used.     Then 

y=p-  C 

is  the  angle  from  the  vertex,  also  reckoned  from  the  north  toward  the  east. 

As  an  example  of  an  isolated  occultation,  we  will  compute  that  of  13  Piscium,  on  Sept. 
20,  1896,  for  Mount  Hamilton,  whose  position  is 

^  =  +37**  20'  23".5 

X  =  +     2^    58"  22»  .05 

Constants  for  the  given  place, 

P  sin  ^'  =  9.78045 
p  cos  ^'  =  9.90094 

From  the  elements  on  page  441,  we  have 

h       m 

zr=  -f  3  19.3 

^0  =  -^— 'l  =  +  o  20.932 

From  DowNEs's  Table,  pages  454  and  455,  or  from  the  formulae  on  page  514,  we  find  the 
correction  to  the  Washington  mean  time  of  geocentric  conjunction  to  be  about  -|-  15"', 
therefore  the  Washington  mean  time  of  apparent  conjunction  at  the  given  place  is  Sept. 
20*  j^^  58".2  ;  adding  and  subtracting  30",  we  shall  have  the  approximate  Washington 
mean  times  of  immersion  and  emersion  to  be  used  in  the  computation,  thus: 

h     m  d      h        m 

Ti  =  —  o  15  7^-1-71  =  Sept.  20  14  28.2 

r,  =  -|-  o  45  y-f-  T,  =s  20  15  28.2 

Washington  Mean  Time,  September 

r  (in  sidereal  time) 
Ao  -j-  T  (in  arc) 

P  cos  ^' 
sin  (//o  +  r) 

log^ 
EPH  96 


Immersion. 

20'' 

I4*»  28".2 

h       m 

+ 

0   20.932 

— 

0    15.041 

+1 

0    28'   22" 

9.90094 

8.40997 

8.31091 

+ 

0.02046 

Emersion. 

15*  28«.2 

h       m 

+ 

0    20.932 

+ 

0   45.123 

+1 

.6«  30'  49" 

9.90094 

9.45369 

935463 

+ 

0.22627 
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Washington  Mean  Time, 


Immersion. 

Emersion. 

Tie, 

September 

20* 

14"'  28'».2 

1 

iS^   28°».2 

f»  sin  tp* 

9.78045 

9.78045 

cos  ii 

9.99982 
9.78027 

9.99982 
9.78027 

(I) 

+ 

0.60293 

+ 

0.60293 

p  COS  f ' 

9.90094 

9.90094 

sin  if 

8.46010  n 

8.46010  XI 

COS  (^o  4-  r) 

9.99986 
8.36090  » 

9.981 71 

8.34275  n 

(2) 

— 

0.02296 

-I- 

0.02202 

(l)-(2) 

'J 

+ 

0.62589 

+ 

0.62495 

const,  log 

9.41916 

9.41916 

ft  COS  If' 

COS  (/lo  +  r) 

9.90080 

9.88265 

log  r 

9.31996 

9.30181 

ft' 

-f- 

0.20891 

+ 

0.20036 

const,  log 

9.41916 

9.41916 

£  sin  d 

logV 

6.77101  n 

7.81473  » 

6.i9oi7« 

7.23389  n 

V 

— 

0.00015 

— 

0.00171 

log:r' 

9.68878 

9.68878 

log  T 

9-39794  » 

9.87506 

\ogx 

9.08672  n 

9.56384 

X 

— 

0.12210 

+ 

0.36630 

log  J'' 

9.41095 

9.41095 

log  y  T 

8.80889  » 

9.28601 

/r 

— 

0.06440 

+ 

0.19320 

K 

+ 

0.75310 

■+ 

075310 

y 

+ 

0.68870 

+ 

0.94630 

X          ^ 

— 

0.14256 

+ 

0.14003 

y     's 

+ 

0.06281 

+ 

0.32135 

x^        r 

+ 

0.27949 

+ 

0.28804 

y-  V 

+ 

0.35775 

+ 

0.25931 

ifi  sin  Af 

9. 1 5400  n 

9.14622 

m  cos  J/ 

8.79803 

9.50698 

tan  Af 

0-35597  n 

9.63924 

Af 

293° 

46'  39" 

230 

32'  43" 

sin  J/ 

9.96148  n 

9.60149 

log  M 

9.19252 

9-54473 

n  sin  iV 

9.44637 

9-45945 

n  cos  iV 

9.41 120 

9.41382 

tan  A^ 

0.03517 

0.04563 

N 

47 

«  19'  2" 

48 

°  0'  16" 

sin  A^ 

9.86635 

9.87110 

log  // 

9.58002 

9.58835 

colog  (x) 

8.2218*: 

8.22185 

loK'  4 

« 

7.81020 
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Washington  Mean  Time, 


September 

const,  log 

log  m 

sin  (J/  —  .A^) 

sin  4' 

log^ 
cos  {M  -^  N) 


m 


--cos(il/— ^) 
n 

const,  log 

coiog  »' 

cos  4* 


[9.43500]  cos  ip 


Washington  Mean  Time  of  Phase, 


Mount  Hamilton  Mean  Time, 
Angle  of  position: 


N 

^  (  +  180^) 

P 


Immersion. 
20^  14**  28".2 

Emersion. 
I5*»  28™.2 

0.56500 

0.56500 

9.19252 

9.96226  n 

9-54473 
9.61704  « 

9.71978  n 
-31°  38' 14" 

9.72677  n 
—yi^  12^42" 

1.39065 

1-73453 

9.60139  » 

9-95917 

0.99204  n 

1.69370 

+     9.818 

m 

49-397 

9.43500 
2.19813 

9-43500 
2.18980 

9.93012 

9.92741 

1.56325 

1. 55221 

m 
-     36.581 

m 

+   35663 

-     26.763 

13-734 

d   h     m 
20  14  28.200 

h     m 
15  28.200 

20  14   1.437 

2  58.368 

20  II   3.069 

15  14.466 

2  58.368 

12  16.098 

e      r 

47  19- 
—   31  38.2 

e      f 
48    0.3 
—  32  12,7 

78  57.2 


195  47-6 


from  the  north  point  of  the  moon's  limb  toward  the  east  for  direct  image. 


Prediction  of  Many  OccuHaiions  for  a  Given  Place. — When  it  is  desired  to  predict  all  the 
occultations  which  will  be  visible  at  some  one  place,  tables  may  be  constructed  and  applied 
in  such  a  way  as  to  greatly  diminish  the  labor  of  computation.  In  using  such  tables,  the 
most  convenient  course  will  be  to  find  for  each  occultation  the  hour-angle  of  the  star  at  the 
moment  of  apparent  conjunction  in  right  ascension,  as  seen  from  the  place  of  observa- 
tion. The  table  of  elements,  pages  418 — 451,  gives  H^  the  Washington  hour-angle  at  the 
moment  of  geocentric  conjunction.  The  corresponding  geocentric  hour-angle  at  the  place 
will  be 

h^rsi  H  —  I     (>l  =  west  longitude  from  Washington). 

The  moment  of  apparent  conjunction,  as  seen  from  the  station,  will  be  given  by  the  con- 
dition ^  =  x;  or,  using  the  values  of  r  and  jc, 

p  cos  if*  sin  //  =  jc'  T 

//  being  the  west  hour-angle  of  the  star  at  the  moment  in  question,  and  r  the  interval,  in 
hours  of  mean  time,  which  has  elapsed  since  geocentric  conjunction.  We  shall  therefore 
have, 
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for  the  hour-angle  at  the  end  of  the  interval  t  after  geocentric  conjunction.     In  strictness,  r 

should  here  be  multiplied  by  the  factor  i  H — -^ ,  because  the  star  moves  a  little  more 

36525 

than  15°  in  an  hour  of  mean  time;  but  the  error  arising  from  the  neglect  of  the  factor  is 
too  small  to  be  important,  as  it  will  affect  the  predicted  time  of  conjunction  by  less  than 
10  seconds.     The  equation  for  finding  t  is  therefore, 

p  cos  ip*  sin  (^o  '\'  r)  ^==^  x'  r 

The  quantities  A©  and  ^  being  derived  immediately  from  the  data  of  the  Ephemeris,  the 
quantity  t  is  readily  obtained  by  successive  approximation,  and  may  be  tabulated  as  a 
function  of  h^  and  x\     The  computation  of  t  is  effected  as  follows.     We  have 

sin  (^o  +  ^)  =  sin  ^o  +  2  sin  ^  t  cos  (h^  +  >4  t)  (i) 

The  value  of  t  in  arc  being  seldom  more  than  24°  we  may  put  r  itself  for  2  sin  J4  ^.  The 
equation  will  then  become 

p  cos  ^'  sin  h^-\'r  p  cos  ^'  cos  (A^  -f-  J^  t)  =  j^  t 

from  which  we  find 

T  =  /p  cos  y^  sin  h^ 

X*  —  p  cos  ^'  COS  (^o  +  J^  ^) 

To  tabulate  r,  we  must  first  have  a  table  of  the  quantities 

f  =  /9  cos  ^*  sin  h 
,  ^'  =:  [9.41916]  p  cos  ^'  cos  h  '^' 

which  table  may  be  formed  for  every  10  minutes  (in  time)  of  A.  If  we  then  put  *©  for  the 
value  of  ^  corresponding  to  h  =  h^  and  c'l  for  the  value  of  c'  corresponding  to  A  =  A©  +  /4  ", 
we  shall  have 

^  =  iF^  (4) 

Since  we  must  know  the  value  of  t,  approximately,  before  we  can  take  jp'i  from  the  table, 
this  equation  can  be  solved  only  by  successive  approximations.  The  approximations  con- 
verge so  rapidly  as  to  offer  no  difficulty.  It  will  be  best  to  begin  by  comparing  values  of  t 
for  the  two  extremes  of  .r',  namely,  x'  =  0.48  and  x'  =  0.60,  because  the  approximate  values 
of  r  can  then  be  interpolated  for  all  the  intermediate  values  of  x'.  For  the  first  approxima- 
tion may  be  taken — 

5^  T  r=  50"  sin  -  ^o     (for  x'  =  0.48) 

!  (5) 

J^  T  =  40™  sin  -  ho     (for  x*  =  0.60) 

3 

or,  the  approximate  values  of  t  may  be  taken  from  Mr.  Downes*s  table,  pages  454 — 455.  It 
will  be  best  to  make  the  computation  for  every  30™  of  Ao»  and  to  find  the  intermediate  values 
of  T  for  every  10™  by  interpolation.  Then  for  each  30™  of  h^  we  take  ?'  from  a  table  with 
the  argument  h^-j-  }4  t,  and  log  c  with  the  argument  Ao,  and  thence  compute  r  by  (4).  If 
the  value  of  t  thus  arrived  at  differs  more  than  3"  from  that  employed  in  taking  out  $',  a 
new  value  may  be  used  to  correct  c',  and  the  computation  may  be  repeated.  The  values 
corresponding  to  x'  =  0.51,  x'  =  0.54,  and  jc'  =  0.57,  can  then  be  computed  with  the  single 
interpolation  of  approximate  values  of  r,  and  afterward  the  table  can  be  extended  by  inter- 
polation to  every  o.oi  of  x'  between  x'  =  0.48  and  x'  =  0.60.  It  will  be  best  to  compute  r 
in  the  first  place  to  every  o.ooi  of  an  hour,  and  to  drop  the  last  figure  in  forming  the  defini- 
tive table.  The  table  thus  formed  will  be  called  Tad/€  /. 
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I  III'  VNliiKti  lit  fi  ttml  r/  iiMiy  llutn  h<i  titluilati'd  (or  every  decree  of  the  star's  declination, 
himI  livi'iy  ih'^'  u\  //.  Il  i(f  H  UH^rv  t\\\i*Mi'ut\\  of  convenience  wliether  to  compute  the  table  for 
iM4iMl)v»<  vuliiitK  o(  //,  wiuMt  hy  putting 

1^1  ■■  ^/  HJn  /  COH  (i 

1^1  w       ■  fl  COH  y»'    NJn   //  COR  h 

fri  iiuiy  hit  KlviiM  In  m  (hIiUi  oi  HiiiKir  nntry ;  unci  Hiking  r;g  from  the  table  of  double-entry  for 
•4  |iimitivii  </,  wii  hliull  liMVn 

Hill  liiWMi  nlHH  biMhH  MtiiMl  fur  a  nciKiitivM  r/.  tint  tlie  extension  of  the  table  for  17  to  negative 
vhImmh  III  1/  U  HI)  Miiiilily  iHiiiln  that  it  will  probably  be  found  better  to  do  it,  so  as  to  save 
Nkinu  mil  1^1  aiul  i/«  Knpaiati'ly. 

riilM  tabln  till  ^  will  lin  rallml  7\i^/#  //.  and  the  corresponding  one  for  V  with  the  same 
HiMMiMiMitH  /WA#V  ///.      rhn  piiu'tiptM  lor  uhIuk  the  tables  will  then  be  as  follow: — 

l^'ioiu  lablu  I  with  thn  aiKUt^^t^t^tH  m*  and  //  -  X  m  4^  take  out  the  value  of  r.  It  will  be 
HtdtuliMit  to  tiMi  thii  utniioNt  0.01  o(  .v'.  r  will  be  of  the  same  sign  as  Ao*  Then,  enter  Table 
1 1  with  Ihit  aiKMUUMdH  «/  (tho  Mtai*ii  ilm  lination)  and  4  ■§  Ao  +  ^t  ^^^  ^^^^  out  the  value  of  17. 
Koiiu  (hit  ipiautitioN  r  —  i  I  v'  ft  and  ,v  ^«  U  the  latter  quantity  lies  between  the  limits 
.)  Ks  4H,  \\  tM  ahuotit  ioit<uu  (hat  thore  will  be  au  occultation.  If  it  falls  without  the  limits 
)  \^  i\i  W  \^  i\\\\\\\n\  \tMtaiu  that  Uune  will  not  be  an  occultation,  A  convenient  rule  to 
adopi  \\\\\  bu 

y  <  IV  u\  limits  «■  J:  0.29 
o.u>  y^  V*  s;  ai5,  limits  =  4-  ixjo 

^^^^  <-*'*  <  ^^'*^^  biwit*  »  t  i.x3i 
\vix\  ^  V*  limits  w  t  0,33 

U\*\v»  \M\U  Ihi*  ab>v^b\tt^  >ah^o  v^t  v'  i*  to  Ih^  ivMxsivterxxU  without  ^^^spect  to  its  algebraic  sign. 

« 
\\  \       i  U\\\  boUNwu  tho  hunts  thus  iudiv jittsU  take  the  values  of  f*  and  V  from  the 

i^pp^\^pu^\o  tt^bU^x  ^uvl  wMuput*^  *\  V*  *^^^^  -^  li\>m  the  equations 

r  Mu  v>*  "■  A*      ▼' 
rc\>s  V,*  ^   ^*      ^ 

\\    \  ^  y\  ''    M  vM  *xX    ^  "^  nn  ♦^no  ;^oi\^  \\'*I  ^e  lu^  vwul:jit:v^a,  though  th«  moon  maj 


■» « 
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2.  The  quantity  H  —  X,  taken  without  regard  to  sign,  must  be  less  than  the  semi-diurnal 
arc  of  the  star  by  at  least  one  hour.  On  very  rare  occasions  an  emersion  might  be  seen  in 
the  east  horizon,  or  an  immersion  in  the  west,  when  this  difference  is  a  few  minutes  less 
than  an  hour. 

3.  The  sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the  local  mean 
time  T  —  X,  unless  the  star  is  bright  enough  to  be  seen  in  the  day  time. 

The  most  convenient  course  will  be  to  write  the  value  of  —  >l  on  the  bottom  of  a  sheet  of 
paper,  and  passing  through  the  list  of  occultations,  pause  over  each  one  for  which  condi- 
tion (i)  is  fulfilled,  and  examine  whether  conditions  (2)  and  (3)  are  fulfilled.  If  either 
fails,  the  computer  passes  on.  Very  often  it  will  require  seme  examination  to  find  whether 
If —  i  or  T —  X  falls  within  the  limits;  in  these  cases,  the  computer  may  mark  the  occulta- 
tion  for  trial  and  leave  the  decision  for  the  subsequent  operations.  The  whole  list  can  be 
gone  over  in  less  than  a  day,  and  it  will  probably  be  found  that  about  one-tenth  of  the 
occultations  are  marked  for  trial. 

Phenomena  of  Planets  and  SatelliteSy  pages  456 — 489. — These  are,  for  the  most  part,  suffi- 
ciently explained  in  the  body  of  the  work.  Th^  following  additional  explanations  are 
added  for  completeness  : — 

Disks  of  Mercury  and  VenuSy  pages  456 — 457. — The  angle  ^,  needed  in  reducing  meridian 
observations,  is  the  angle  which  the  arc  of  the  great  circle  from  the  planet  to  the  sun, 
makes  with  the  arc  from  the  planet  toward  the  west,  reckoned  in  the  direction  west,  north, 
east,  south.  Thi^  position-angle  is  reckoned  from  0°  to  360**,  as  in  the  measurement  of 
double  stars,  the  planet  taking  the  place  of  the  central  star.  But  its  measure  is  90^  greater 
than  that  of  a  double  star. 

We  may  also  regard  0  as  expressing  the  angle  which  the  line  of  cusps  makes  with  the 
meridian,  the  positive  direction  of  the  meridian  being  toward  the  north,  and  the  positive 
direction  of  the  line  of  cusps  that  in  which  a  person  following  this  line  would  have  the 
illuminated  portion  of  the  disk  on  his  right. 

Satelliies  and  Disk  of  MarSy  page  458. — This  page  gives  the  Washington  mean  time  of  the 
greatest  eastern  and  western  elongations,  the  position-angles,  and  the  distance  of  the  satel- 
lites from  the  centre  of  the  planet  during  the  month  preceding  and  following  opposition. 

Satellites  of  Jupiter  ^  pages  459 — 483. — The  times  of  phenomena  are  explained  at  the  foot 
of  each  page  ;  the  diagram  is  on  page  459. 

Phenomena,  pages  490 — 491. — The  conjunctions,  quadratures,  and  oppositions  of  the 
planets  with  respect  to  the  sun,  give  the  hours  when  the  longitude  of  each  planet  differs 
from  that  of  the  sun  by  0°,  90°,  or  180°. 

The  conjunctions  of  the  moon  and  planets  with  each  other  are  given  in  right  ascension. 
The  degrees  and  minutes  to  the  right  show  the  difference  of  declination  at  the  moment  of 
conjunction. 

Latitude  by  Observed  Altitude  of  Polaris. — Table  IV  replaces  the  Tables  A,  B,  C,  D,  given 
as  a  Supplement  to  the  volumes  of  the  Ephemeris  for  1874 — 1881,  and  is  intended  for  use 
at  sea  and  reconnaissance  on  land.  It  will  furnish  an  approximate  value  of  the  latitude, 
the  probable  error  of  which,  in  so  far  as  the  table  is  concerned,  will  be  a  few  tenths  of  a 
minute  of  arc. 

The  directions  for  using  the  table  are  adapted  to  a  right  ascension  of  Polaris  equal  to 
i^  2 1™. I.  Somewhat  greater  accuracy  may  be  insured  by  substituting  the  right  ascension 
of  Polaris  at  the  date  of  observation,  from  pages  302  —  313  of  this  volume. 
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ON  THE  CONSTRUCTION  OF  THE  AMERICAN  EPHEMERIS 

AND  NAUTICAL  ALMANAC  FOR  1896. 

The  adopted  constants  of  precession,  nutation,  and  aberration  are  those  of  Struve  and 
Peters,  namely : — 

Precession  =  5o".24ii  -f-  o".ooo2268  / 
Nutation  =  9".223i  -|-  o".ooooo9  ^ 
Aberration   =  2o".445i 

in  which  /  is  the  number  of  years  after  1800.0. 

The  obliquity  of  the  ecliptic  is  that  of  Hansen's  Tables  du  Sofeii,  which  is  o".27  pfreater 
than  that  of  Peters,  given  in  the  issues  of  this  Ephemeris  preceding  that  for  1882.  A 
comparison  of  Hansen's  mean  obliquity  with  that  of  P&tbrs  and  of  Le  Verrier  at  differ- 
ent epochs  is  given  in  the  following  table  : — 


Epoch. 

Hansen. 

Peters. 

Le  Verrier. 

H.     P. 

H. 

— L. 

e            »           M 

n 

t 

t* 

w 

1750 

23       28        18.19 

17.44 

19.42 

+  0.75 

— 

1.23 

1800 

23       27       54.80 

54-22 

55.63 

+  0.58 

— 

0.83 

1850 

23       27       31.42 

30.99 

31.83 

+  0.43 

— 

0.41 

1900 

23       27          8.02 

7.76 

8.03 

+  0.26 

""^ 

0.0  X 

The  formulae  for  reducing  the  places  of  the  fixed  stars,  page  280,  correspond  to  the  Star 
Tab  Us  of  the  American  Ephemeris^  Washington,  1869. 

The  mean  right  ascensions  of  stars  have  been  reduced  to  Newcomb's  fundamental 
standard  in  the  catalogue  attached  to  the  Washington  Observations  for  1870,  Appendix  II, 
with  the  following  exceptions :  The  right  ascensions  of  the  48  circumpolar  stars  north  of 
60°  north  declination  are  from  Dr.  Gould's  Standard  Places  of  Fundamental  Stars,  second 
edition,  United  States  Coast  Survey  Office,  1866.  Of  the  twelve  stars  south  of  50**  south 
declination,  the  positions  of  ^  Hydri,  a  Trianguli  Australis,  and  <r  Octantis,  have  been 
corrected  from  data  furnished  by  Dr.  Gould  ;  while  the  remaining  nine  are,  as  before, 
from  the  British  Nautical  Almanac  for  1848. 

The  right  ascensions  of  the  additional  stars  in  the  general  list,  whose  apparent  right 
ascensions  are  given  in  a  subsequent  section,  have  been  taken  partly  from  the  Catalogue 
of  logS  Standard  Clock  and  Zodiacal  Stars,  forming  Part  IV  of  Vol.  I  of  Astronomical  Papers 
Prepared  for  the  Use  of  the  American  Ephemeris  and  Nautical  Almanac,  Washington,  1881; 
and  partly  from  the  catalogue  of  the  Astronomische  Gesellschaft  of  1878.  A  few  have 
been  derived  from  recent  catalogues  without  a  rigorous  reduction  for  equinox. 

The  mean  declinations  of  stars  are  taken  from  Boss's  paper  in  the  Report  of  the  Northern 
Boundary  Commission,  Washington,  1879,  for  all  stars  found  therein.  The  declinations  of 
all  the  other  stars  have  been  reduced  to  the  same  standard,  except  those  of  the  additional 
ones  above,  which  have  been  taken  partly  from  the  Astronomische  Gesellschaft  list,  and 
partly  from  places  in  recent  catalogues.  To  the  apparent  places  of  Sirius  and  Procyon 
have  been  applied  the  pariovlic  corrections  resulting  from  Auwers's  investigations. 
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The  values  of  these  corrections  are  : — 

Year.  Sirius.  Procyon. 

8  § 

1896.0         J  a  =z  "^  0.092  J  ^  =  +  1.39  J  a  =z  -\-  0.070  J  d  =z  —  0.08 

1897.0         J  a  =  -f-  0.068  A  d  =s  -\-  1.44  J  a  =z  -\-  0.068  J  3  ss:  —  0.24 

The  ephemeris  of  the  sun  is  constructed  from  Hansen  antf  Olufsen's  Tables  du  Soldi ^ 
Copenhagen,  1853,  except  that  Struve's  aberration  has  been  used.  This  is  equivalent  to 
adding  o".i9  to  the  true  longitudes,  but  it  does  not  affect  the  right  ascensions  and  declina- 
tions. The  sun's  rectangular  equatorial  co-ordinates  have  been  computed  from  the  longi- 
tudes and  latitudes  by  the  following  formulae  : — 

Y  -s:^  R  sin  k  cos  to  —  19.3  R  p 
Z  =:  R  sin  k  sin  ai  -f-  44.5  R  p 

The  reductions  to  mean  equinox,  1896.0,  are  computed  by  the  formulae, 

J  J\r'  =  +  Fseco;  JAsini" 

J  y  =  -  Xcoso*  JAsin  i"  +  Z  Ja#sin  i"  —    9.4  r  i?  sin  (/I  +  187°) 

J  Z'  =  —  J^Tsin  a*  J  ;  sin  i"  —  KJo^sin  i"  +  21.7  r^  sin  (A  +  187°) 

Wherein — 

X  and  ^  are  the  longitude  and  latitude  of  the  sun  referred  to  the  equinox  and  ecliptic  of 
the  date ; 
w,  the  obliquity  of  the  ecliptic  ; 
J  k,  the  reduction  of  longitude  for  precession  and  nutation  from  January  i.o; 
J  w,  the  reduction  of  the  mean  to  the  apparent  obliquity; 
T,  the  fraction  of  the  year  since  January  i.o. 

The  numerical  coefficients  are  in  units  of  the  seventh  place  of  decimals.  The  correction 
for  latitude  has  been  taken  from  Goetze's  paper  in  the  Astronomical Journal^VoV  II,  page  71. 

The  mean  equatorial  horizontal  parallax  of  the  sun,  adopted  from  Professor  Newcomb*s 
Jni^esti^ation  of  the  Distance  of  the  Sun  and  the  Elements  which  depend  on  it*  is  8".848.  The 
adopted  semidiameter  of  the  sun  at  the  earth's  mean  distance  is  16'  2".  In  the  computa- 
tions pertaining  to  eclipses,  Bessel's  semidiameter,  15'  59".788  has  been  used. 

The  right  ascension,  declination  and  parallax  of  the  moon  are  derived  from  Hansen's 
Tables  de  la  Lune,  London,  1857,  the  mean  longitude  being  corrected  in  accordance  with 
Newcomii's  Researches  on  the  Motion  of  the  Moon,  Part  I,  page  268,f  and  a  corrected  table 
bein^  substituted  for  Table  XXXIV. 

The  semidiameter  of  the  moon  is  computed  from  the  moon's  horizontal  parallax  by  the 

formula, 

S  =  0.272274  It  +  2".5 

The  constant  2",^  is  omitted  in  the  computation  of  eclipses  and  occultations,  as  due 
entirely  to  telescopic  and  ocular  irradiation. 

The  ephemeris  of  Mercury  is  derived  from  Professor  Winlock's  Tables  of  Mercury^ 
Washington,  1864.  They  are  based  on  the  older  theory  of  Le  Verrier,  published  in  the 
Additions  to  the  Connaissance  des  Temps  for  1848. 

The  ephemeris  of  Venus  is  derived  from  Mr.  G.  W.  Hill's  Tables  of  Venus,  Washington, 
1872. 

The  ephemeris  of  Mars  is  derived  from  manuscript  tables  constructed  from  Lindenau's 
Tables.  Mr.  Hugh  Breen's  results,  contained  in  his  paper  On  the  Corrections  ^^ Lindenau's 
Elements  of  Mars  y  published  in  the  Memoirs  of  the  Royal  Astronomical  Society  y  Vol.  XX,  have 
also  been  discussed  and  applied;  and  Le  Verrier's  secular  variations  of  the  elements  are 

*  Astronomual  Ohsen'ntions  mode  at  the  U.  S.  Ntuuil  Observatory,  IVas/tin^^/on,  iSdj,  Appendix  II. 
Astronofttiaii  OhsenatUms  made  at  the  U.  S.  Naval  Observatory,  Washington,  '^75*  Appendix  II. 
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likewise  adopted.  The  perturbations  produced  by  Jupiter  have  been  numerically  increased 
by  ^  of  their  value.  The  following  are  the  corresponding  corrected  elements  and  annual 
variations  for  Washington,  1855.0: — 

m         I  m  m 

+  689IOI.I527   / 


65.9990   / 

27.6997   / 

O.O2I4I  / 

0.18549  / 


L  =  320  13  33.87 
It  =333  23  17.84     + 

a=  48  25  55.29  + 
I  =    I  51  2.20  — 

€  =        i9238".75     + 
n  =      68905o".8927 
a  =  1.5236915 

The  ephemeris  of  Jupiter  is  derived  from  manuscript  tables  constructed  from  Bouvard's 
Tables,  with  such  changes  as  were  required  to  make  them  correspond  more  nearly  to  the 
formulae. 

The  ephemeris  of  Saturn  is  derived  from  a  provisional  theory  constructed  by  Mr.  George 
W.  Hill,  and  still  unpublished. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Professor  Newcomb*s  Tables, 
published  by  the  Smithsonian  Institution, 

The  semidiameters  of  the  planets  are  computed  from  the  following  values:  — 

Semidiameter.  Log  Dist.  Authority. 

If  f* 

Le  Verrier,  Theory  of  Mercury, 


Peirce,  from  the  Washington  Ob- 
servations of  1845  and  1846, 
made  with  the  Mural  Circle. 


Mercury 

3-34 

0.00 

Venus 

8.546  it  0.086 

0.00 

Mars 

2.842  ±  0.057 

0.25 

Jupiter  (polar) 

18.78    ±  0.067 

0.70 

Saturn  (polar) 

8.77    ±  0.039 

0.95 

Uranus 

1.68    ±  0.3 

1.30^ 

Neptune 

1.28 

1.48 

Jupiter  (equatorial) 

20.00 

0.70 

Saturn  (equatorial) 

9.38 

0.95 

The  elements  of  eclipses  of  the  sun  and  occultations  of  stars  by  the  moon  are  given  in 
accordance  with  Bessel's  method,  using  the  special  forms  in   Chauvenet's  Sphericat  and 

Practical  Astronomy.     The  constants  adopted  for  the  eclipses  are: — 

»# 

Sun's  mean  equatorial  horizontal  parallax 8.800 

Semidiameter  of  the  sun  at  distance  unity,  Bessel      .     .     959.788 
Ratio  of  radius  of  moon  to  radius  of  earth,  Burckhardt  .         0.27227 

The  eclipses  of  Jupiter's  satellites  are  computed  from  Todd's  Continuation  of  Damoiseau's 
Tables,  Washington,  1876.  The  occultations,  transits,  etc.,  are  computed  from  Wool- 
house's  Tables,  British  Nautical  Almanac  for  1835,  Table  II  of  each  satellite  having  been 
adapted  to  Damoiseau's  Tables. 

The  elongations  and  conjunctions  of  the  satellites  of  Saturn  are  computed  from  manu- 
script tables  prepared  by  Professor  Newcomb. 

The  apparent  elements  of  the  rings  of  Saturn  are  computed  from  Bessel's  data,  except 
those  for  the  dusky  ring. 

The  elongations  of  the  satellites  of  Uranus,  and  of  the  satellite  of  Neptune  are  computed 
from  the  data  of  Professor  Newcomb's  (Iranian  and  Neptunian  Systems,  Washington,  1875. 

In  compiling  the  positions  of  observatories,  the  latest  available  data  have  been  used. 

The  positions  have  been  furnished,  in  many  instances,  through  the  courtesy  of  the  directors 

of  the  Observatories,  in  response  to  a  circular  issued  by  the  Superintendent  of  the  American 

Ephemeris. 
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The  reduction  to  geocentric  latitude,  and  the  logarithm  of  the  radius  of  the  earth,  are 
derived  from  Clarke's  elements  of  the  terrestrial  spheroid,  as  adopted  by  the  U.  S.  Coast 
and  Geodetic  Survey. 

log  e  =  8.9152503 
^'  —  y  =  —  11'  4o".43  sin  2  ^  +  i"-i9  sin  4  tp 
log  p  =  9*9992645  -|-  0.0007374  cos  7.  ip  —  0.0000019  cos  4  fp 

Table  IV,  for  finding  the  latitude  from  an  observed  altitude  of  Polaris,  is  constructed  for— 

(i)  An  altitude  of  Polaris  equal  to  45°. 

(2)  A  declination  of  Polaris  equal  to  -f  88**  45'-4- 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  following 
manner: — 

The  ephemeris  of  the  Sun  was  computed  by  Mrs.  E.  B.  Davis;  the  Moon's  longitude, 
latitude,  semidiameter  and  horizontal  parallax,  by  Professor  Keith;  the  right  ascension  and 
declination,  by  Professor  Van  Vleck;  the  culminations,  by  Professor  W.  W.  Hendrickson; 
the  lunar  distances,  by  Mr.  Bradford;  Mercury  and  Venus,  by  Mr.  E.  P.  Austin;  Mars, 
Jupiter,  Saturn,  Uranus,  and  Neptune,  by  Mr.  Roberdeau  Buchanan;  Jupiter's  satellites, 
by  Professor  H.  D.  Todd;  the  satellites  of  Saturn,  Uranus,  and  Neptune,  by  Dr.  Morrison. 
The  mean  and  apparent  places  of  the  fixed  stars  were  prepared  by  Mr.  Hedrick  and  Mr. 
Meier;  the  general  constants  for  their  reduction,  by  Mr.  Buchanan;  the  occultations,  by 
Mr.  Auhagen;  and  the  eclipses  were  computed  and  the  chares  projected  by  Mr.  Buchanan. 
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CORRECTION  REQUIRED,  ON  ACCOUNT  OF  SECOND  DIFFERENCES  OF  THE  MOON'S 

MOTION.  IN  FINDING  THE  GREENWICH  TIME  CORRESPONDING 

TO  A  CORRECTED  LUNAR  DISTANCE. 


Approximate 
Interval. 
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The  correction  is  to  be  added  to  the  approximate  Greenwich  time  when  the  proportional  logarithma  in  the  Epheroeris 
decreaaing,  and  subtracted  when  they  are  increasing. 

EPH  g6 


528 


TABLE  II.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 

Side- 
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0  16.710 

0  26  540 

0  36  369 

0  46.199 

0  50  028 

'  I  5858 

I  15688 

42 

O.I  15 

43 

0 

7045 

0  16.874 

0  26  704 

0  36  533 

0  46  363 

0  56  192 

I  6.022 

I  15851 

43 

O.II7  , 

44 

0 

7.208 

0  17  038 

0  26.867 

0  36.697 

0  46.527 

0  56  356 

I  6.186 

I  16.015 

44 

0.120  ' 

45 

0 

7372 

0  17  202 

0  27.031 

0  36.861 

0  46690 

0  56520 

1  6.350 

I  16.179 

45 

0.123 

46 

0 

7536 

0  17  366 

0  27.195 

0  37  025 

0  46.854 

0  56  684 

1  6513 

I  16.343 

46 

0.126 

47 

0 

7.700 

0  17529 

0  27  359 

0  37  188 

0  47.018 

0  5^)848 

1  I  6677 

I  16.507 

47 

0.128 

48 

0 

7.864 

0  i7fH)3 

0  27  523 

0  37  352 

0  47.182 

0  57  on 

I  6.84 1 

I  16.671 

48 

O.I3I 

49 

0 

8.027 

0  17857 

0  27.687 

0  37  516 

0  47.346 

0  57  175 

I  7005 

I  16.834 

49 

0.134 

50 

0 

8  191 

0  1H021 

0  27.R50 

0  37  680 

0  47510 

0  57  3.39 

I  7169 

I  16998 

50 

0.137 

51 

0 

8355 

0  iH  185 

0  2S014 

0  37.844 

0  47  673 

'  0  57  50^ 

!  I  7  33-2 

I  17.162 

51 

0.139 

52 

0 

8-519 

0  18  340 

0  2S.17H 

0  38.008 

0  478^7 

0  57  667 

I  7406 

I  17  326 

52 

0.142  - 

53 

0 

86S3 

0  iH  512 

0  28  342 

0  38  171 

0  48  ()>)i 

■  0  578U 

1  7  t>6o 

1  17490 

53 

0145  , 

:  54 

0 

8847 

0  I.S676 

0  28  506 

■  0  38  335 

0  48  165 

0  57  994 

I  7824 

I  17.654 

54 

0.147  ' 

55 

0 

9010 

0  18  H40 

0  2S  670 

0  38  4*10 

0  48  329 

0  58  1 58 

1  I  7-9 -^^ 

I  17  817 

55 

0.150 

5^> 

0 

9  »74 

019  o<)4 

0  288^3 

i  0  38()'M 

1  0  48  492 

0  58.^22 

I  8  152 

1  I  179H1 

56 

0.153  , 

1  57 

0 

9  3^« 

0  10  I6i> 

0  28  9<)7 

0  3S  S27 

0  48  ()56 

0  58  486 

I  8315 

1  i«  145 

57 

0.156  ■ 

!  5H 

0 

9502 

0  I9.3JI 

0  29  161 

0  ^8  <^)i 

0  48  820 

0  y^  050 

I  8479 

1  iS  ?o<) 

58 

0.158  ' 

'  50 

0 

9  666 

0  19495 

0  2')  ^.'5 

o^aiS4 

0  4S  0^4 

•     4 

0  58  814 

i     5"- 

I  8.'>  1 1 

1  I  18473 

1     7'- 

59 

0.161  ) 

*  Side- 
j  real. 

1 

Qh. 

Si 

For 

sconds. 
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TABLE  II.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 
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TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 

Side- 
real. 

s*- 

9-^ 

\0^' 

jjh. 

12**- 

13h. 

14**- 

j^h. 

For 
Seconds. 

m 

m  8 

m   9 

m  s 

m  s 

m 

8 

m   i 

m   8 

m   8 

B 

8 

o 

I  18.636 

X  28.466 

X  38.296 

X  48.125 

57955 

2  7784 

2  17.614 

2  27.443 

0 

0.000 

I 

I  18.800 

X  28.630 

I  38.459 

X  48.289 

58. 1 19 

2  7948 

2  17.778 

2  27.607 

I 

0003 

2 

I  18.964 

I  28.794 

I  38.623 

X  48.453 

5828'A 

2   8.II2 

2  I794X 

2  27.771 

2 

0.005 

3 

I  19.128 

X  28.958 

X  38.787 

X  48.617 

58.446 

2   8.276 

2  18.105 

2  27  935 

3 

0.008 

4 

I  19.292 

X  29x21 

I  38.951 

X  48.780 

58.610 

2   8.440 

2  18.269 

.  2  28.099 

4 

0.011 

5 

I  19.456 

I  29.285 

I  39  "5 

X  48.944 

58.774 

2   8.603 

2  18.433 

2  28.263 

5 

0.014 

6 

I  19.619 

I  29.449 

X  39.279 

X  49.108 

58.938 

2   8.767 

2  18.597 

2  28.426 

6 

0.016 

7 

I  19.783 

X  29.613 

I  39.442 

X  49272 

59.101 

2   8.931 

2  18  761 

2  28.590 

7 

0.019 

8 

I  19.947 

X  29.777 

X  39.606 

I  49  436 

59265 

2   9.095 

2  18.924 

2  28.754 

8 

0.022 

9 

I  20.111 

X  29.940 

X  39.770 

X  49.600 

59429 

2   9.259 

2  19.088 

2  28.918 

9 

0.025 

lO 

I  20.275 

I  30.104 

I  39  934 

I  49  763 

59593 

2   9423 

2  19.252 

2  29.082 

10 

0.027 

II 

I  20439 

X  30.268 

X  40.098 

I  49927 

59757 

2   9.586 

2  19.416 

2  29.245 

XX 

0.030 

12 

I  20.602 

I  30.432 

X  40.261 

X  50091 

59.921 

2   9.750 

2  19580 

2  29.409 

12 

0033 

13 

I  20.766 

X  30.596 

X  40.425 

I  50.255 

2 

0.084 

2   9914 

2  19.744 

2  29  573 

13 

0035 

14 

I  20.930 

z  30.760 

X  40.589 

I  50419 

2 

0.248 

2  10.078 

2  19.907 

2  29.737 

14 

0038 

15 

I  21.094 

I  30.923 

I  40.753 

I  50583 

2 

0.412 

2  XO.242 

2  20.071 

2  29.901 

15 

0.041 

i6 

I  21.258 

X  31 087 

X  40917 

I  50746 

2 

0.576 

2  XO.405 

2  ro.235 

2  30.065 

16 

0044 

17 

I  21.422 

X  31  251 

X  41.081 

X  50.910 

2 

0.740 

2  10.569 

2    399 

2  30.228 

X7 

0.046 

i9 

I  21.585 

« I  31 415 

I  41.244 

I  51.074 

2 

0.904 

2  10.733 

2  ^0.563 

2  30.392 

18 

0.049 

19 

I  21.749 

I  31.579 

X  41.408 

I  51.238 

2 

1.067 

2  10.897 

2  20.727 

2  30556 

19 

0.052 

20 

I  21.913 

I  31.743 

I  41.572 

I  51.402 

2 

1. 231 

2  II.061 

2  20.890 

2  30.720 

20 

0.055 

21 

I  22.677 

I  31 906 

I  41.736 

X  51.565 

2 

1395 

2  11.225 

2  21.054 

2  30.884 

21 

0.057 

22 

I  22.241 

X  32.070 

X  41.900 

1  51.729 

2 

X.559 

2  11.388 

2  21.218 

2  31.048 

22 

0.060 

23 

X  22.404 

X  32.234 

I  42.064 

I  51.893 

2 

1.723 

2  11.552 

2  21.382 

2  3I.2II 

23 

0.063 

24 

I  22.568 

"»  32  398 

I  42.227 

I  52.057 

2 

1.887 

2  11.716 

2  21.546 

2  31  375 

24 

0066 

25 

I  22.732 

X  32.562 

I  42.391 

I  52.221 

2 

2.050 

2  11.880 

2  21.709 

2  3X  539 

25 

0.068 

26 

I  22.896 

X  32.726 

I  42.555 

I  52.385 

•  2 

2.214 

2  12.044 

2  21.873 

2  31  703 

26 

0.071 

27 

1  23.060 

1 32.889 

I  42.719 

X  52  548 

2 

2.378 

2  12.208 

2  22.037 

2  31  867 

27 

0.074 

28 

I  23.224 

I  33  053 

X  42.883 

I  52.712 

2 

2.542 

2  12.371 

2  22.201 

2  32.031 

28 

0076 

29 

I  23.387 

I  33  217 

I  43  047 

I  52.876 

2 

2.706 

2  12.535 

2  22.365 

2  32.194 

29 

0.079 

30 

I  23.551 

I  33  381 

X  43.210 

I  53.040 

2 

2.869 

2  12.699 

2  22.529 

2  32.3S8 

30 

0.082 

31 

I  23.715 

I  33  545 

I  43-374 

I  53  204 

2 

3033 

2  12.863 

2  22.692 

2  32.522 

3X 

0085 

32 

I  23.879 

I  33708 

I  43  538 

X  53  368 

2 

3197 

2  13.027 

2  22.856 

2  32.686 

32 

0.087 

33 

I  24  043 

I  33  872 

I  43.702 

I  53  531 

2 

3361 

2  I3.19X 

2  23.020 

2  32.850 

33 

0.090 

34 

X  24.207 

I  34  036 

X  43.866 

X  53  695 

2 

3525 

2  13.354 

2  23.184 

2  33013 

34 

0093 

35 

I  24.370 

X  34.200 

X  44.029 

I  53  859 

2 

3689 

2  13.518 

2  23.348 

2  33  177 

35 

0.096 

36 

I  24.534 

I  34  364 

I  44  193 

X  54  023 

2 

3.852 

2  13.682 

2  23.512 

2  33  34X 

36 

0.098 

37 

I  24  698 

1  34  528 

I  44  357 

I  54  187 

2 

4.016 

2  13.846 

2  23.675 

2  33  505 

37 

O.IOI 

38 

X  24.862 

X  34.691 

X  44.521 

X  54  35X 

2 

4.180 

2  14.010 

2  23.839 

2  33  669 

38 

0.104 

39 

X  25.026 

I  34  855 

X  44.685 

I  54  5M 

2 

4-344 

2  14  173 

2  24.003 

2  33  833 

39 

0x06 

40 

X  25.190 

I  35  0x9 

X  44.849 

X  54  678 

2 

4.508 

2  14  337 

2  24.167 

2  33  996 

40 

0.109 

41 

I  25.353 

I  35  183 

I  45.012 

I  54.842 

2 

4.672 

2  14.501 

2  24.331 

2  34.160 

41 

0.112 

42 

I  25.517 

I  35  347 

I  45.176 

I  55.006 

2 

4835 

2  14.665 

2  24.495 

2  34  324 

42 

O.I  15 

43 

I  25.681 

1  35  5" 

»  45  340 

X  55  170 

2 

4999 

2  14.829 

2  24.658 

2  34  488 

43 

O.I  17 

44 

1 25.845 

I  35  674 

X  45  504 

I  55  333 

2 

5.163 

2  14  993 

2  24  822 

2  34.652 

44 

0.\20 

45 

I  26.009 

I  35  838 

I  45  668 

X  55  497 

2 

5327 

2  15.156 

2  24.986 

2  34816 

45 

0.123 

46 

I  26.172 

X  36.002 

I  45.832 

I  55  661 

2 

5491 

2  15  320 

2  25.150 

2  34  979 

46 

0.126 

47 

I  26.336 

X  36.166 

I  45  995 

I  55  825 

2 

5655 

2  15484 

2  25.314 

2  35  143 

47 

0.128 

48 

X  26.500 

X  36330 

I  46  159 

I  55  989 

2 

5.818 

2  15.648 

2  25.477 

2  35  307 

48 

0131 

49 

I  26.664 

I  36.493 

I  46.323 

I  56.153 

2 

5.982 

2  15.812 

2  25.641 

2  35  47X 

49 

0.134 

50 

I  26.828 

X  36.657 

X  46.487 

I  56316 

2 

6.146 

2  15976 

2  25.805 

2  35  635 

50 

0.137 

,  51 

I  26.992 

X  36.821 

X  46.651 

X  56.480 

2 

6.310 

2  16.139 

2  25  969 

2  35  798 

51 

0.139 

'  52 

I  27.155 

I  36.985 

I  46.815 

I  56644 

2 

6474 

2  16.303 

2  26.133 

2  35  962 

52 

0.142 

53 

X  27.319 

I  37.149 

I  46.978 

I  56.808 

2 

6637 

2  16.467 

2  26.297 

2  36.126 

53 

0145 

54 

1 27.483 

I  37  313 

X  47.142 

I  56972 

2 

6.801 

2  16.631 

2  26.460 

2  36.290 

54 

0147  , 

55 

I  27.647 

1  37476 

I  47- 306 

I  57  136 

2 

6.965 

2  16.795 

2  26.624 

2  36.454 

55 

0.150 

56 

I  27.8x1 

X  37.640 

I  47.470 

I  57.299 

2 

7.129 

2  16.959 

2  26.788 

2  36.618 

56 

0.153  , 

57 

1  27.975 

I  37.804 

I  47  634 

I  57  463 

2 

7.293 

2  17.122 

2  26.952 

2  36.781 

57 

0.156  ! 

58 

I  28.138 

I  37  968 

I  47  797 

I  57.627 

2 

7457 

2  X7.286 

2  27.116 

2  36945 

58 

0.158 

59 

I  28.302 

I  38  132 

X  47.961 

X  57  791 

2 

7  620 

2  17450 

2  27.280 

14^- 

2  37  109 

59 

0.161 

Side- 
real. 

8"- 

9*^ 

10^ 

jjh. 

Se 

For 
conda. 

EPH  96 34 
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TABLE  TI.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 

'  Side- 
real. 

it"- 

j^h. 

iH"- 

IQ*"- 

20**- 

21^' 

22^. 

23'- 

For 
Seconds. 

zn 

zn   8 

m   s 

m   8 

m   8 

m   s 

tn   8 

m   8 

m   B 

s 

8      1 

O 

2  37.273 

2  47.102 

2  56.932 

3  6.762 

3  16.591 

3  26.421 

3  36  250 

3  46.080 

0 

0.000 

I 

2  37.437 

2  47.266 

2  57.096 

3  6.925 

3  16755 

3  26585 

3  36.414 

3  46  244 

I 

0.003 

2 

2  37.601 

2  47  430 

2  57.260 

3  7089 

3  16.919 

3  26.748 

3  36.578 

3  46.407 

2 

0.005  ' 

3 

2  37.764 

2  47  594 

2  57  424 

3  7253 

3  17  083 

3  26.912 

3  36.742 

3  46  571 

3 

0.008  < 

4 

2  37.928 

2  47758 

2  57  587 

3  7417 

3  17  246 

3  27.076 

3  36.906 

3  46.735 

4 

O.OII 

5 

2  38.092 

2  47.922 

2  57.751 

3  7581 

3  17410 

3  27.240 

3  37  069 

3  46.899 

5 

0.014 

6 

2  38  256 

2  48.085 

2  57915 

3  7745 

3  17  574 

3  27.404 

3  37  233 

3  47  063 

6 

0.016 

7 

2  38  420 

2  48  249 

2  58.079 

3  7908 

3  17  738 

3  27.568 

3  37  397 

3  47  227 

7 

0.019  1 

8 

2  38  584 

2  48413 

2  58.243 

3  8.072 

3  17902 

3  27.731 

3  37  561 

3  47  390 

8 

0.022  1 

9 

2  38.747 

2  48  577 

2  58.406 

3  8.236 

3  18066 

3  27.895 

3  37  725 

3  47  554 

9 

0.025  1 

lO 

2  3891I 

2  48741 

2  58.570 

3  8.400 

3  18.229 

3  28.059 

3  37  889 

3  47  718 

10 

0.027  ! 

II 

2  39075 

2  48.905 

2  58.734 

3  8.564 

3  18.393 

3  28.223 

3  38.052 

3  47  882 

II 

0.030 

12 

2  39239 

2  49.068 

2  58.898 

3  8.728 

3  18.557 

3  28  387 

3  38216 

3  48.046 

12 

0.033 

13 

2  39403 

2  49  232 

2  59.062 

3  8.891 

3  18.721 

3  28.550  , 

3  38  380 

3  48  210 

13 

0035 

14 

2  39  5^ 

2  49  396 

2  59.226 

3  9055 

3  18885  '  3  28.714 

3  38.544 

3  48.373 

14 

0038 

15 

2  39730 

2  49  560 

2  59389 

3  9219 

3  19049 

3  28.878 

3  38.708 

3  48  537 

15 

0.041  ' 

i6 

2  39894 

2  49  724 

2  59  553 

3  9383 

3  19-212 

3  29.042 

3  38871 

3  48  701 

16 

0.044  ' 

17 

2  40  058 

2  49888 

2  59717 

3  9547 

3  19  376 

3  29  206 

3  39  035 

3  48.865 

17 

0.046 

i8 

2  40.222 

2  50.051 

2  59881 

3  9710 

3  19540 

3  29.370 

3  39  199 

3  49  029 

18 

0.049 

19 

2  40.386 

2  50.215 

3  0045 

3  9874 

3  19704 

3  29.533 

3  39  363 

3  49  193 

19 

0.052  ' 

20 

2  40  549 

2  50379 

3  0.209 

3  10.038 

3  19.868 

3  29.697 

3  39527 

3  49  356 

20 

0.055  ' 

21 

2  40713 

2  50543 

3  0372 

3  10.202 

3  20.032 

3  29  861 

3  39691 

3  49  520 

21 

0.057  1 

22 

2  40.877 

2  50.707 

3  0.536 

3  10.366 

3  20.195 

3  30025 

3  39  854 

3  49  684 

22 

0.060  1 

23 

2  41  041 

2  50.870 

3  0.700 

3  10530 

3  20  359 

3  30  189 

3  40.018 

3  49  848 

23 

0.063 

24 

2  41.205 

2  51  034 

3  0.864 

3  10.693 

3  20.523 

3  30  353 

3  40.182 

3  50.012 

24 

0.066 

1   ^1 

2  41  369 

2  51.198 

3  1.028 

3  10.857 

3  20.687 

3  30516 

3  40  346 

3  50  175 

25 

0068 

'   26 

2  41.532 

2  51  362 

3  1.192 

3  II. 021 

3  20851 

3  30.680 

3  40510 

3  50.339 

26 

0.071 

1   27 

2  41.696 

2  51.526 

3  1355 

3  II  185 

3  21.014 

3  30844 

3  40674 

3  50503 

27 

0.074 

28 

2  41.860 

2  51.690 

3  1519 

3  11-349 

3  21.178 

3  31  008 

3  40837 

3  50667 

28 

0.076 

29 

2  42.024 

2  5»  853 

3  1683 

3  11  513 

3  21.342 

3  31  172 

3  41  001 

3  50.831 

29 

0.079 

,  3° 

2  42.188 

2  52.017 

3  1847 

3  11.676 

3  21.506 

3  31  336 

3  41  165 

3  50995 

30 

0082 

•     31 

2  42  352 

2  52.181 

3  2011 

3  11.840 

3  21.670 

3  31  499 

3  41  329 

3  51  158 

31 

0.085 

32 

2  42  515 

2  52-345 

3  2174 

3  12.004 

3  21.834 

3  31  663 

3  41  493 

3  51  322 

32 

0.087 

33 

2  42.679 

2  52  509 

3  2.338 

3  12.168 

3  21.997 

3  31  827 

3  41  657 

3  51  486 

33 

0.090  , 

34 

2  42  843 

2  52  673 

3  2.502 

3  12.332 

3  22.161 

3  31  991 

3  41.820 

3  51  650 

34 

0.093 

35 

2  43  007 

2  52  836 

3  2666 

3  12  496 

3  22  325 

3  32  155 

3  41  984 

3  51  814 

35 

0.096 

36 

2  43  171 

2  53  000 

3  2.830 

3  12.659 

3  22  489 

3  32.318 

3  42.148 

3  51  978 

36 

0.098 

37 

2  43  334 

2  53  164 

3  2.994 

3  12823 

3  22.653 

3  32.482 

3  42  312 

3  52.141 

37 

O.IOI 

38 

2  43  498 

2  53.328 

3  3157 

3  12.987 

3  22.817 

3  32  646 

3  42  476 

3  52  305 

38 

0.104 

1  39 

2  43.662 

2  53492 

3  3321 

3  13  151 

3  22.980 

3  32  810 

3  42  639 

3  52  469 

39 

0.106 

1  40 

2  43.826 

2  53656 

3  3485 

3  13  315 

3  23  144 

3  32.974 

3  42  803 

3  52  633 

40 

0.109 

1  41 

2  43  990 

2  53819 

3  3649 

3  13478 

3  23  308 

3  33  138 

3  42.967 

3  52.797 

41 

O.II2  1 

'  42 

2  44  «54 

2  53  983 

3  3813 

3  13642 

3  23472 

3  33  301 

3  43  131 

3  52.961 

42 

0.115 

43 

2  44  317 

2  54  M7 

3  3977 

3  13.806 

3  23.636 

3  33  465 

3  43  295 

3  53  124 

43 

O.I  17 

44 

2  44.481 

2  54311 

3  4140 

3  13970 

3  23800 

3  33  629 

3  43  459 

3  53  288 

44 

0.120  ' 

45 

2  44  645 

2  54  475 

3  4304 

3  14  134 

3  23963 

3  33  793 

3  43622 

3  53  452 

45 

0.123 

46 

2  44  809 

2  54  638 

3  4  4^'8 

3  14298 

3  24.127 

3  33  957 

3  43  786 

3  53  616 

46 

0.126 

'  47 

2  44  973 

2  54  802 

3  4632 

3  14461 

3  24  291 

3  34  121 

3  43  950 

3  53  780 

47 

0.128 

48 

2  45  137 

2  54  966 

3  4796 

3  14625 

3  24  455 

3  34  284 

3  44  114 

3  53  943 

48 

0.131 

.  49 

2  45300 

2  55  130 

3  4960 

3  14789 

3  24  619 

3  34  448 

3  44  278 

3  54  107 

49 

0.134  : 

1 

'  50 

2  45  464 

2  55  294 

3  5123 

3  14953 

3  24.782 

3  34  612 

3  44  442 

3  54  271 

50 

0.137  ! 

1  51 

2  45.628 

2  55  458 

3  5  2«7 

3  15117 

3  24  946 

3  34776 

3  44  605 

3  54  435 

51 

0139 

i  52 

2  45  792 

2  55621 

3  5451 

3  15281 

3  25.110 

3  34  940 

3  44  769 

3  54  599 

52 

0142  , 

'  53 

2  45  956  :  2  55.785 

3  5615 

3  15444 

3  25  274 

3  35  104 

3  44  933 

3  54  763 

53 

0145  . 

1 

1  54 

2  46.120 

2  55  949 

3  5779 

3  15608 

3  25438 

3  35  267 

3  45  097 

3  54  926 

54 

0147  j 

i 
1 

1  55 

2  46.283 

2  56.113 

3  5942 

3  15772 

3  25.602 

3  35  431 

3  45  261 

3  55  090 

55 

0.150 

i 

56 

2  46  447 

2  56  277 

3  6.106 

3  15936 

3  25765 

3  35  595 

3  45  425 

3  55  254 

56 

0.153 

.  57 

2  46.611 

2  56441 

3  6  270 

3  16  100 

3  25929 

3  35  759 

3  45  588 

3  55418 

57 

0. 1 56 

58 

2  46775 

2  56f)04   3  6434 

3  16  264 

3  26093 

3  35  923 

;  3  45  752 

3  55  582 

58 

0.158  ; 

59 

2  46Q39 

2  56  7f>8   3  6.598 

3  16427 
19** 

3  26257 
20**- 

3  36.086 

:  3  45916 

3  55  746 

59 

0.161  ! 

Side- 
1  real. 

iG"- 

17"- 

iS"- 

23'  1  s< 

For 
Bconda. 

EPH  96 
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TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

Mean 
Solar. 

o"- 

,h. 

I^* 

3"- 

4'- 

s'- 

c- 

7'' 

For 
Seconds. 

m 

m 

s 

m 

s 

m   8 

m   s 

m   s 

m   s 

m   8 

m   8 

s 

s 

o 

0 

0.000 

0 

9.856 

0  19713 

0  29.569 

0  39.426 

0  49.282 

0  59  139 

I  8.995 

0 

0.000 

I 

0 

0.164 

0 

10.021 

0  19.877 

0  29734 

0  39  590 

0  49  447 

0  59  303 

I  9  160 

I 

0.003 

2 

0 

0.329 

0 

10.185 

0  20.041 

0  29898 

0  39  754 

0  49.611 

0  59.467 

1  9.324 

2 

0.005 

3 

0 

0493 

0 

10.349 

0  20.206 

0  30062 

0  39919 

0  49  775 

0  59632 

I  9488 

3 

0008 

4 

0 

0.657 

0 

10.514 

0  20.370 

0  30.227 

0  40.083 

0  49  939 

0  59  796 

I  9.652 

4 

O.OII 

5 

0 

0.821 

0 

10.678 

0  20.534 

0  30  391 

0  40.247 

0  50.104 

0  59.960 

I  9817 

5 

0.014  ! 

6 

0 

0986 

0 

10.842 

0  20.699 

0  30.555 

0  40.412 

0  50.268 

I  0.124 

I  9981 

6 

0.016 

7 

0 

1. 150 

0 

11.006 

0  20.863 

0  30.719 

0  40.576 

0  50.432 

I  0.289 

1  10145 

7 

0.019 

8 

0 

1-314 

0 

II. 171 

0  21.027 

0  30.884 

0  40.740 

0  50.597 

1  0.453 

I  10.310 

8 

0.022 

9 

0 

1.478 

0 

II  335 

0  21.191 

0  31.048 

0  40.904 

0  50.761 

I  0.617 

I  10.474 

9 

0.025 

IO 

0 

1643 

0 

11.499 

0  21.356 

0  31.212 

0  41.069 

0  50.925 

I  0.782 

I  10.638 

10 

0.027 

II 

0 

1.807 

0 

11.663 

0  21.520 

0  31.376 

0  41.233 

0  51.089 

I  0946 

I  10.802 

II 

0.030 

12 

0 

1.97 1 

0 

11.828 

0  21.684 

0  31  541 

0  41  397 

0  51.254 

I  I. no 

I  10.967 

12 

0033 

13 

0 

2.136 

0 

11.992 

0  21.849 

0  31  705 

0  41.561 

0  51  418 

I  1.274 

I  11.131 

13 

0.036 

14 

0 

2.300 

0 

12.156 

0  22.013 

0  31.869 

0  41.726 

0  51.582 

1  1439 

I  II  295 

14 

0.038 

15 

0 

2.464 

0 

12.321 

0  22.177 

0  32.034 

0  41.890 

0  51.746 

I  1.603 

I  11.459 

15 

0.041 

i6 

0 

2.628 

0 

12.485 

0  22.341 

0  32.198 

0  42.054 

0  51.911 

I  1.767 

I  11.624 

16 

0.044 

17 

0 

2.793 

0 

12.649 

0  22.506 

0  32.362 

0  42.219 

0  52.075 

I  1.932 

I  11.788 

17 

0.047 

i8 

0 

2.957 

0 

12.813 

0  22.670 

0  32.526 

0  42  383 

0  52.239 

I  2.096 

I  11.952 

18 

0.049 

19 

0 

3.121 

0 

12.978 

0  22.834 

0  32.691 

0  42.547 

0  52  404 

I  2.260 

I  12.117 

19 

0.052 

20 

0 

3.285 

0 

13  142 

0  22.998 

0  32.855 

0  42.711 

0  52.568 

I  2.424 

I  12.281 

20 

0.055 

21 

0 

3450 

0 

13306 

0  23.163 

0  33  019 

0  42.876 

0  52  732 

I  2.589 

I  12445 

21 

0.057 

22 

0 

3.614 

0 

13471 

0  23.327 

0  33.183 

0  43  040 

0  52.896 

I  2.753 

I  12.609 

22 

0.060 

23 

0 

3.778 

0 

13635 

0  23.491 

0  33  348 

0  43  204 

0  53  061 

I  2.917 

I  12.774 

23 

0.063 

24 

0 

3943 

0 

13799 

0  23.656 

0  33  512 

0  43  368 

0  53  225 

I  3081 

I  12.938 

24 

0.066 

25 

0 

4.107 

0 

13963 

0  23.820 

0  33  676 

0  43  533 

0  53  389 

I  3.246 

I  13.102 

25 

0068 

26 

0 

4.271 

0 

14.128 

0  23.984 

0  33  841 

0  43.697 

0  53  554 

I  3.410 

I  13.266 

26 

0.071  , 

27 

0 

4-435 

0 

14.292 

0  24.148 

0  34  005 

0  43.861 

0  53718 

I  3.574 

1  13431 

27 

0074 

28 

0 

4.600 

0 

14.456 

0  24.313 

0  34.169 

0  44.026 

0  53.882 

1  3739 

1  13595 

28 

0.077 

29 

0 

4764 

0 

14.620 

0  24.477 

0  34  333 

0  44.190 

0  54.046 

1  3903 

1  13759 

29 

0079 

30 

0 

4.928 

0 

14.785 

0  24.641 

0  34  498 

0  44  354 

0  54.211 

I  4.067 

I  13924 

30 

0082 

31 

0 

5093 

0 

14949 

0  24.805 

0  34.662 

0  44  518 

0  54  375 

J  4231 

I  14.088 

31 

0085 

32 

0 

5257 

0 

15.113 

0  24.970 

0  34.826 

0  44.683 

0  54  539 

I  4396 

I  14.252 

32 

0.088 

33 

0 

5.421 

0 

15.278 

0  25.134 

0  34  990 

0  44  847 

0  54  703 

1  4.560 

I  14.416 

33 

0.090 

34 

0 

5.585 

0 

15.442 

0  25.298 

0  35  155 

0  45.011 

0  54.868 

I  4.724 

I  14.581 

34 

0093 

35 

0 

5.750 

0 

15.606 

0  25.463 

0  35  319 

0  45  176 

0  55  032 

I  4.888 

1  14745 

35 

0.096 

36 

0 

5914 

0 

15770 

0  25.627 

0  35.483 

0  45  340 

0  55  196 

I  5053 

I  14.909 

36 

0.099 

37 

0 

6.078 

0 

15935 

0  25.791 

0  35  648 

0  45  504 

0  55  361 

I  5217 

1  15073 

37 

0  101 

38 

0 

6.242 

0 

16.099 

0  25.955 

0  35812 

0  45  668 

0  55  525 

I  5.381 

1  15238 

38 

0  104 

39 

0 

6.407 

0 

16.263 

0  26.120 

0  35976 

0  45  833 

0  55  689 

X  5.546 

I  15.402 

39 

0  107 

40 

0 

6.571 

0 

16.427 

0  26.284 

0  36.140 

0  45  997 

0  55  853 

I  5.710 

1  15.566 

40 

0  no 

41 

0 

6.735 

0 

16.592 

0  26.448 

0  36  305 

0  46.161 

0  56.018 

I  5.874 

1  15731 

41 

0.112 

42 

0 

6.900 

0 

16.756 

0  26.612 

0  36.469 

0  46.325 

0  56.182 

I  6038 

I  15.895 

42 

0.115 

43 

0 

7.064 

0 

16.920 

0  26.777 

0  36.633 

0  46.490 

0  56  346 

I  6.203 

I  16.059 

43 

0118 

44 

0 

7.228 

0 

17.085 

0  26.941 

0  36.798 

0  46  654 

0  56.510 

I  6.367 

I  16.223 

44 

0.120 

45 

0 

7392 

0 

17.249 

0  27.105 

0  36.962 

0  46.818 

0  56675 

I  6.531 

I  16.388 

45 

0.123 

46 

0 

7-557 

0 

17413 

0  27.270 

0  37.126 

0  46983 

0  56.839 

I  6.695 

I  16.552 

46 

0.126 

47 

0 

7.721 

0 

17577 

0  27.434 

0  37  290 

0  47  147 

0  57  003 

I  6860 

I  16.716 

47 

0  129 

.48 

0 

7.885 

0 

17742 

0  27.598 

0  37  455 

0  47  311 

0  57  168 

I  7024 

I  16.881 

48 

0  131 

49 

0 

8.049 

0 

17.906 

0  27.762 

0  37.619 

0  47  475 

0  57  332 

I  7.188 

I  17.045 

49 

0134 

50 

0 

8.214 

0 

18  070 

0  27.927 

0  37  783 

0  47.640 

0  57.496 

I  7353 

I  17  209 

50 

0137 

51 

0 

8.378 

0 

18.234 

0  28.091 

0  37  947 

0  47.804 

0  57.660 

I  7517 

1  17  373 

51 

0.140 

52 

0 

8.542 

0 

18399 

0  28.255 

0  38.112 

0  47.968 

0  57.825 

I  7.681 

I  17  538 

52 

0  142 

53 

0 

8.707 

0 

18.563 

0  28.420 

0  38.276 

0  48.132 

0  57  989 

I  7845 

I  17.702 

53 

0.145 

54 

0 

8.871 

0 

18.727 

0  28.584 

0  38.440 

0  48  297 

0  58  153 

I  8.010 

I  17  866 

54 

0.148 

55 

0 

9035 

0 

18.892 

0  28.748 

0  38.605 

0  48.461 

0  58.317 

1  8.174 

I  18.030 

55 

0  151 

56 

0 

9199 

0 

19.056 

0  28.912 

0  38  769 

0  48  625 

0  58  482 

I  8  338  . 

I  18  195 

56 

0153 

57 

0 

9364 

0 

19.220 

0  29.077 

0  38.933 

0  48  790 

0  58.646 

I  8502 

1  18359 

57 

0  156 

58 

0 

9.528 

0 

19384 

0  29.241 

0  39097 

0  48  954 

0  58.810 

I  8667 

I  18523 

58 

0159 

59 

0 

9.692 

0 

19549 

0  29.405 

0  39.262 

0  49.118  ! 

0  58  975 

I  8831 

I  18688 

7'- 

59 

0.162 

For 
conda. 

Mean 
Solar. 

o"- 

s'- 

y' 

S'' 

6^- 

Se 

EPH  96 


